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ABSTRACT 
MODERNIZATION OF AGRICULTURE: AN ANALYSIS OF INCENTIVES, 
DISINCENTIVES, AND THE ECONOMICAL, EDUCATIONAL FACTORS 
INFLUENCING THE ADOPTION OF AGRICULTURAL INNOVATIONS 
IN SAUDI ARABIA 
(February 1983) 
Abdulla A. Basabrain, B.S., King Abdulaziz University 
M.S., University of New Mexico 
M.S., University of Massachusetts 
Ed.D., University of Massachusetts 
Directed by: Professor Harvey B. Scribner 
The central focus of this study was to identify, analyze and 
report the incentives and disincentives affecting the adoption behavior 
of farmers in Saudi Arabia. Data were collected through personal 
interviews by the author from a stratified random sample of 200 respon¬ 
dents, using a structured interview schedule translated into the local 
language. Data were analyzed through several statistical procedures: 
Pearson correlation, chi-square, analysis of variance, and multiple 
regression. 
Two kinds of variables were investigated. Adoption of improved 
agricultural technology, the dependent variable, consisted of the com¬ 
posite score in three indicators: improved seeds, fertilizer, insecti¬ 
cides. The independent variables included seven socioeconomic factors, 
five educational and communicational factors, availability of water and 
the incentives and disincentives perceived by the farmers as influencing 
vi 
their adoption behavior. 
Improved agricultural innovation was practiced by 48 percent of 
the farmers. Of the adopters, 72 percent used fertilizer, 60 percent 
used improved seeds, and 43 percent used insecticides. Among the socio¬ 
economic factors, age was negatively related (r = .52), while income 
(r = .37), access to credit (r = .57), and access to market facilities 
(r = .21) were positively and significantly related to adoption. Among 
the educational and communicational factors, years of formal education 
(r = .73), level of knowledge about innovations (r = .74), and contact 
with Extension agents (r = .69) were positively and significantly 
related to adoption. 
Adopters expressed seventeen reasons for their adoption behavior. 
When converted into an accumulative incentives valence score, these 
reasons were found to explain 81.54 percent. Among these incentives, 
three incentives showed the highest accumulative valence score in the 
incentives structure: availability of technical guidance, recommenda¬ 
tion by Extension agents, need for more income. 
The non-adopters expressed nine reasons for not adopting agricul¬ 
tural innovations. When converted into an accumulative disincentives 
valence score, these reasons were found to explain 74.67 percent of 
the variance in the disincentives for adoption. Among these disincen¬ 
tives, three showed the highest accumulative disincentives valence: 
lack of technical guidance, lack of knowledge of results, and lack of 
trust in the Extension agents. 
On the basis of the findings, agricultural development policy for 
increasing the rate of adoption of improved agricultural innovations 
should emphasize a program designed to increase the valence of incen¬ 
tives and, concurrently, to reduce the valence of disincentives. To 
raise the valence of the incentives, the program should give high 
priority to intensifying the Extension education system, improving 
farmers' education, improving the managerial skills, improving the price 
mechanism, providing regular intensive training for Extension workers 
and farmers, and improving the economic infrastructure, such as indus¬ 
trial planning for utilizing increased production. To reduce the 
valence of disincentives for adoption, the program should give high 
priority to improving credit and water management system, providing bet¬ 
ter knowledge and guidance, and intensifying researches to find effec¬ 
tive technical and organizational alternatives for farmers in the use 
of production resources. 
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INTRODUCTION 
The Government of Saudi Arabia has been able to accumulate a large 
amount of saving from its oil revenues which would enable it to under¬ 
take the types of activities required to stimulate agricultural develop¬ 
ment. This can be done by providing both the capital and other required 
inputs and services such as research. Extension Education, and marketing 
facilities. The Government may encourage and convince farmers to aban¬ 
don traditional attitudes in favor of improved farming practices. This 
may also change the individual farmer's outlook, improve his managerial 
skill and entrepreneurial ability, and provide incentives for him to 
adopt recommended farm practices and increase productivity. 
Modernization of agriculture is an important step in the direction 
of achieving self-sufficiency in food production and is one of the means 
of solving the problem of rural area in the country. 
The Government has recognized the importance of developing agricul¬ 
ture as a means of reducing the dependence on imported food, and as a 
means of diversifying the economy and raising rural living standards. 
Consequently, the Third Five-Year Plan (1980-85) is intended to shift 
the emphasis away from infrastructure (which was the emphasis in the 
Second Plan, 1975-80) onto the productive sectors, with a particular 
importance accorded to agricultureJ 
kingdom of Saudi Arabia Ministry of Planning, Third Development 
Plan (Jeddah: Dar Okaz Printing and Publishing, 1981), p. to. 
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Agriculture is viewed by most observers as the "key" to overall 
development of the country. Leagans observed that: 
. . . Arranging agriculture so that it (a) feeds the country 
and (b) is an instrument of economic growth, is a central 
problem today in 100 countries around the world. The agri¬ 
cultural portfolio is generally considered to be among the 
most complex in any government. . . . Whatever may be 
involved in the solution to this infinitely complex problem, 
some form of man-created agency to promote his economic and 
social progress appears to be necessary to motivate, guide 
and accelerate his development. These institutions must aim 
at bringing external stimuli to bear on the people through 
educational means designed to activate their smoldering 
powers and to bring this resource to bear on needed economic 
and social improvement.2 
Adoption behavior of farmers is influenced by a variety of factors 
Leagans has called "environmental forces." He points out that: 
. . . One of the assumptions made in science is that the 
world of man and things is inherently systemic and predict¬ 
able, and that man is not a slave of the forces in his 
environment, but has the ability to shape them to serve his 
own needs.3 
Further, Leagans emphasizes the importance of beliefs as perceived 
by individuals, which constitute their incentives. 
. . . Knowledge alone is usually not enough to stimulate 
desired action. For it is not merely what a person knows, 
but what he believes that determines what he does when he 
is free to act as he chooses.* * * 4 
2j. P. Leagans, Professor of Extension Education, paper presented 
in Agricultural Development Council Seminar, Estes Park, Colorado, 
June 1965, p. 1. Quoted in G. Vidyarthy, "Farmer's Incentives for 
Adoption of Recommended Farm Practices in Aligarh, India (Ph.D. 
dissertation, Cornell University, 1967), p. 3. 
3j. P. Leagans and C.P. Loomis (eds.). Behavioral Change_ in 
Agriculture: Concepts and Strategies for Influencing Transition 
(Ithaca, New York: Cornell University Press, 1971), p. 114. 
4J. P. Leagans, Guides to Extension Teaching in Developing _ 
Countries, Cornell International Agricultural Development Bulletin 
No. 5 (Ithaca, New York: Cornell University, June 1963), p. 27. 
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This study focuses on adoption behavior of farmers in the west and 
southwest region of Saudi Arabia. The central purpose is to identify 
and analyze the adoption behavior of farmers in relation to the accep¬ 
tance of three major farm practices: (1) improved seeds; (2) ferti¬ 
lizers; and (3) insecticides and fungicides.5 The study further seeks 
to identify and analyze the nature and the relationships of incentives 
and disincentives as perceived by farmers and the socioeconomic, educa¬ 
tional and communicational factors related to the adoption behavior. 
Findings of this study, therefore, could be of substantial help to 
policymakers in implementing and improving their programs. 
5The three farm practices have been proven through research by 
Government agencies in the country to be technically sound and economi¬ 
cally feasible (Second Development Plan, 1975-80 , pp. 121-124). 
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CHAPTER I 
RESEARCH FRAMEWORK AND ITS SITE 
Research Framework 
The research being done in technical agricultural fields has not 
been matched by Extension Education type studies designed to utilize the 
results of technical studies such as determining how farmers accept new 
ideas and practices in farming. A considerable amount of research has 
been done on the adoption and diffusion of agricultural innovations 
particularly in the United States within the last four decades and more 
recently in European countries, and which is recognized as a substantial 
contribution to the agricultural economies of these countries.^ How¬ 
ever, the socio-cultural foundation on which these studies are based 
differs considerably from those existing in most developing countries. 
This calls for research to be planned and carried out where its results 
are going to be directly applied. Unfortunately, such studies are rare 
in developing countries up to the last ten years. In fact, for all the 
Arab countries, a start has yet to be made. 
One of the problems of applied research is the low transferability 
of its empirical findings from one socio-cultural setting to another, 
for direct and immediate application. Similar studies may have to be 
carried out in different cultural contexts to provide data for necessary 
modifications and possible validations. 
1E. M. Rogers, Bibliography on the Diffusion of Innovations (East 
Lansing* Michigan: Department of Communication, Michigan State 
University, #1, 1964; #3, 1965; #4, 1966; #6, 1967; and #6A, 1968). 
2 
One of the objectives of this study is to gain an understanding of 
those factors which explain the adoption of agricultural innovations by 
Saudi farmers. However, this is a minor area of the present study. The 
important questions of why some farmers adopt recommended farm practices 
and others do not involves incentives which have been much neglected. 
There are numerous forces encouraging adoption (incentives) of recom¬ 
mended farm practices and many which inhibit it (disincentives). The 
central purpose of this research, therefore, is to identify these forces. 
The study further seeks to find the relationship between adoption and 
incentives and selected personal characteristics of farmers. These 
data may suggest a pattern of incentives that would serve as motivating 
forces in promoting adoption of recommended farm practices. 
The greater proportion of research already done on adoption and 
diffusion of agricultural innovations lacks validity or at best can lay 
claim to partial validity when transferred from one research setting to 
another and from one culture to another. The literature review chapter 
will report that some findings on the effects of particular variables on 
agricultural practice adoption are reversed by the findings of another 
research working in a different situation. Often the relative effects 
of variables change with research setting, therefore as long as the 
research findings on diffusion and adoption of agricultural innovations 
are not cross-nationally and cross-culturally valid, research for 
improvement will not only be desirable but necessary. However, this 
study is not merely an addition to the work which has already been done 
with the limited aim of replication. It is aimed at helping bridge the 
3 
knowledge gap by exploring the circumstances, conditions and situations 
which may lead toward empirical generalizations that are cross - 
culturally valid. This is to be achieved through a new methodological 
orientation for the study of adoption and diffusion. 
Purpose of the Study 
The general purpose of this study is to identify, analyze the 
nature and the relationships of incentives (forces encouraging adoption) 
and disincentives (.forces inhibiting adoption) as perceived by farmers, 
and the socioeconomic, educational and communicational factors which 
are related to their adoption behavior. It is expected that the find¬ 
ings will be used for policy recommendation and for formulating strate¬ 
gies to accelerate changes in the behavior of farmers in adopting 
improved agricultural practices. From such actions, an increased level 
of production and social, economic, educational benefit hopefully will 
result. Specifically, this study seeks: 
1. To identify the level of adoption of improved agricul¬ 
tural practices by a random sampling of farmers in 
Saudi Arabia. 
2. To identify the incentives and disincentives perceived 
by the Saudi farmers and their relationships to adop¬ 
tion behavior. 
3. To identify the specific educational, communicational, 
socioeconomic, and other major factors associated with 
adoption behavior of Saudi Arabian farmers. 
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4. To ascertain the relationship of the independent varia¬ 
bles with the dependent variable. 
5. To ascertain the valence of incentives and disincen¬ 
tives affecting adoption behavior. 
6. To identify the relationship between incentives, dis¬ 
incentives, socioeconomic variables, availability of 
water, educational and communicational variables. 
7. To identify the farmers' problems as they themselves 
perceived them, and to obtain their suggestions for 
possible solutions to improve their conditions. 
Significance of the Study 
The significance of this study has several dimensions. The fact 
that it is centered in the rural setting of a developing country like 
Saudi Arabia carries with it some added importance. The rural sector 
in most developing countries is usually the dominant sector and also the 
most important economically. In Saudi Arabia, this sector is not the 
most important economical sector but it has the highest labor force 
ratio and is one of the least productive sectors in the country. How¬ 
ever, the sharp increase in food prices and the feeling of insecurity 
with respect to availability of adequate food supplies, the need to 
lessen the country's dependence on imports of agricultural commodities, 
and the need to diversify the economy and to ensure an improved standard 
of living for the rural work force through an increase in their produc¬ 
tivity have provided the incentive for the country to concentrate on 
agricultural development despite the problems involved. 
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The advancement of the economy as a whole, and of the agricultural 
sector specifically, is a function of the proportion of the active popu¬ 
lation engaged in agriculture compared with other industries. The pro¬ 
portion of the active population engaged in agriculture in the develop¬ 
ing countries ranges from about 40 percent to 90 percent. In Saudi 
Arabia, this proportion now stands at more than 50 percent. If the 
total development and particularly rural development is to perform well, 
not only must the proportion of the active population in agriculture 
decrease rapidly, but also those who are left behind must produce 
several fold more per capita. 
Recent technological breakthroughs have shown the farmer what is 
possible to achieve through adoption of agricultural technology. To 
what extent the farmers actually adopt new practices depends upon a num¬ 
ber of factors which determine and shape their behavior. It is believed 
that changes in the adoption behavior of these farmers are crucial to 
the success of any rural development program. 
This study is significant from another standpoint. This 
researcher's review of the literature did not reveal any study in this 
field, not only in Saudi Arabia but in the Arab countries as well . 
Hence, research on farmer incentives is urgently needed, if agricultural 
production is to keep pace with the rapid development of other sectors. 
Many studies have been reported in the area of adoption-diffusion 
research in the world. It is apparent from the research that there are 
some contradictions in their findings with respect to certain factors. 
This suggests that there is still scope to investigate this area more 
or at least in a different cultural setting. 
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Generalizations from other studies may not be fully applicable to 
the Saudi situation. The refinement of concepts and methods through 
replication studies is important for the growth of scientific knowledge. 
This will permit research results to become cumulative and more 
generally applicable. 
From an applied research point of view, this type of investigation 
is purposeful in developing better understanding of educational and 
change processes, and in providing a sound basis for planning and evalu¬ 
ating Extension Education programs by Extension Agencies (since exten¬ 
sion educational efforts aim at helping farmers produce desirable 
changes in farmer behavior). 
The findings of this study, therefore, could be of substantial 
help to Extension workers, adult educators, policymakers and program 
implementers in improving the quality and content of their educational 
and field programs. 
Theoretical Framework 
The theoretical framework of this research is derived from princi¬ 
ples of Leagans' model of differential behavior theory.2 This theory 
argues that there are always forces acting upon man which create needs 
or disequilibrium between him and his environment. As stated by Leagans, 
"the essence of behavioral change results from the interaction of two 
2j. p. Leagans, "Extension and Education," in Behavioral Change in_ 
Agriculture, ed. J. P. Leagans and C. P. Loomis (Ithaca, New York: 
Cornell University Press, 1971), pp. 122-128. 
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states of opposing forces: change incentives and change behaviors, 
which create tensions that motivate action and result in change."3 The 
incentives motivate individuals to change their behaviors within their 
environmental context. These forces are classified as innovativeness, 
rising education, desire for social improvement, availability of modern 
technology, desire for economic gain, etc. The inhibitors motivate 
individuals to retain their established behavioral patterns or reject 
new behaviors. These inhibitors are classified as traditional values, 
low education, lack of resources, low economic status. It is only the 
differential influence of incentives and inhibitors which determine 
behavioral change, but their valence, strength, or relative importance 
is conceptualized by the individual. Variations in the strength of 
these forces depend upon the phase of people's behavioral change: 
(1) static phase, (2) dynamic phase, and (3) semi-dynamic phase. The 
behavioral curve is horizontal in the static phase, significantly 
inclined to the dynamic phase and somewhat inclined in the semi-dynamic 
phase Csee Figure 1). 
This model assumes that basic economic, social , educational , and 
other conditions constituting change inhibitors and change incentives 
exist in most, if not all, situations and exert some degree of influence 
on patterning behavior for a relatively long period of time. 
The strategies of achieving behavioral change are then to 
create an imbalance between change inhibitors and change 
incentives through four major steps: (1) introduction of 
3Leagans, "Extension Education and Modernization," Behavioral 
Change in Agriculture, p. 128. 
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new forceful Incentives, (2) strengthening change incen¬ 
tives, (3) improving complementarity of change incentives, 
and (4) weakening or removing the change inhibitors present 
in the situation.4 
Research Design 
Based upon the theoretical framework, this research is designed to 
test the relationship of the following variables. 
Dependent Variable. The adoption behavior of the farmers vis-a-vis the 
three selected agricultural innovations, namely: (1) use of hybrid 
improved seeds; (2) the application of fertilizer; (3) the application 
of insecticides/fungicides, was considered as the dependent variable 
(Y) for this study. For the purpose of this study, the term "Adoption" 
means the acceptance and use of the recommended agricultural innovations 
as a part of the behavioral pattern of the farmers. The three innova¬ 
tions selected had been proven through research to be technically sound, 
economically feasible, and educationally attainable, when the proper 
environmental conditions could be provided to the farmers. 
Independent Variables. 
1. Socioeconomic Factors 
a. Age 
b. Family Size 
c. Farm Size 
4Leagans, "Extension Education and Modernization," Behaviora1_ 
Change in Agriculture, p. 128. 
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d. Income 
e. Tenure Status 
f. Access to Credit 
g. Access to Market Facilities 
2. Availability of Mater 
The availability of water is measured by the amount 
of water that a farmer was able to use during the last 
season. 
3. Educational and Communicational Factors 
a. Years of Formal Education 
b. Level of Knowledge About the Innovations 
c. Years of Experience in Farming 
d. Contact with Extension Agents 
e. Contact with Other Sources of Information 
4. Intervening Variables 
a. Incentives and Disincentives 
Incentives--Any factors perceived by a farmer 
as a motivation to adopt a recommended practice. 
Disincentives—Any factor or forces per¬ 
ceived by a farmer as an inhibitor to adoption of 
a recommended practice. 
b. Valence of Incentives or Disincentives 
Valence of incentives or disincentives is the 
strength of influence or relative importance 
attached to incentives or disincentives as per¬ 
ceived by farmers. 
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Assumptions 
This study is based on the following assumptions: 
1. That farmers' perception of the reason why they adopt 
or do not adopt an innovation is rational. 
2. That the independent variables selected for study are 
adequate to cover pertinent aspects of the problem. 
This does not mean that these variables are the only 
ones. 
3. That the three farm practices recommended by the 
Extension Agency and selected for analysis are 
technically sound, educationally attainable, and 
economically feasible. 
4. That greater knowledge of incentives in promoting 
adoption of recommended agricultural practices in the 
area of study will be useful to the administrators, 
adult educators, extension workers and policymakers 
in implementing and improving their programs. 
5. That acceptable reliability and validity of data can 
be achieved through acceptable interview procedures 
and exercising careful and rigorous research 
standards. 
Source and Nature of Data 
Source of Data. The data will be collected from a sample of 200 farmers 
in western and southwestern Saudi Arabia. The sample will be interviewed 
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individually by the researcher himself using a stratified random 
sampling technique, and a structured interview schedule. 
Information supplied by the interviewed farmers will constitute 
the data for this analysis. 
Nature of Data. The data content will be developed in the light of the 
objectives and hypotheses of the study and such other considerations 
that seem essential to elicit information to test hypotheses. The fol¬ 
lowing types of data should be obtained. 
1. Data pertaining to farmer's age, education, family 
size, income, farm size, level of knowledge about the 
innovations, and years experience in farming. 
2. Data pertaining to the frequency of farmer's contacts 
with extension agents, the effectiveness of its methods, 
and the farmer's contacts with other sources of informa¬ 
tion . 
3. Data pertaining to the extent of availability of pro¬ 
duction inputs, availability of water, access to credit 
and market facilities. 
4. Data pertaining to the extent of adoption of improved 
seed, fertilizers and insecticides/fungicides by the 
farmer. 
5. Data pertaining to the type and number of incentives 
and disincentives perceived by farmers for the adop¬ 
tion of selected agricultural innovations. 
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6. Data pertaining to the valence of incentives and 
disincentives. 
7. Data pertaining to the problems perceived by the 
farmer in relation to adoption of selected agricul¬ 
tural practices and his suggestions to alleviate 
these problems. 
In order to avoid embarassment to the respondent, various incen¬ 
tives and disincentives should be presented in the form of reasons for 
adoption of a particular practice. 
Data Analysis Techniques 
The data will be coded, then transferred to coding sheets which 
will be used for punching the computer cards. 
For data analysis, the SPSS (Statistical Package for the Social 
Sciences) program by Norman H. Nie, et al . (1975), and versions five, 
six and eight will be used for various computational operations in test¬ 
ing the formulated hypotheses of the study. Several statistical tech¬ 
niques were employed as follows: 
1. Simple statistics: Frequency distributions, percen¬ 
tages, means, and standard deviations were used to 
describe the distribution of cases on the variables. 
2. Pearson's correlation coefficients were computed for 
testing the nature and strength of correlation between 
the dependent and independent variables. This also 
helped to study the degree of association between 
pairs of independent variables. 
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3. Chi Square was used to determine the strength of the 
relationship between two variables. 
4. Multiple regression analysis was used to study the 
relationships between the independent variables and 
the dependent variable, and to determine their pre¬ 
dictive value or to assess their relative importance 
in predicting the dependent variable and to compare 
the relative strength of each independent variable in 
the equation. 
5. Multiple regression analysis was also used to assess 
the amount of variance in adoption that was explained 
by the independent variables and intervening variables. 
6. Analysis of variance was employed to analyze the 
structure of incentives and disincentives. 
Definition of Terms 
Certain terms are frequently used in this study; their definitions 
are presented here: 
Innovation: A new way of doing something. So far as 
agricultural Extension is concerned, an innovation 
is the same thing as a changed practice. 
Adoption: In this study, the term "adoption" means the 
process by which a particular farmer is exposed to 
and actual use of a recommended innovation partly or 
fully on his own field. 
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Diffusion of Innovation: The total process by which an 
innovation spreads out among farmers until a large 
number of farmers have adopted it. 
Improved Seeds: This refers to seed of High Yielding 
Varieties recommended for the area under study. 
Improved Fertilizer: We mean any chemical manure that 
contains one or more of the three main nutrient mate¬ 
rials; namely, phosphoric-acid, potassium oxide, and 
the various nutrogenous compounds used in plant 
nutrition. 
Incentives: Any factor or forces perceived by a farmer as 
a motivation to adopt a recommended practice. The 
following are some incentives without ranking order: 
• Increase in crop yield 
• Knowledge of results (had seen good example) 
• Availability of production inputs when needed 
• Availability of credit 
• Availability of technical guidance 
• Availability of water 
• Availability of capital 
• Availability of Government support 
t Early maturing of crop 
• Inexpensiveness 
• Want more income 
• Price is good 
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• Had seen neighbors doing it 
• Suggested by Extension agents 
t Others 
Disincentives: Any factor or forces perceived by a farmer 
as an inhibitor to adoption of a recommended practice. 
The following are some of the disincentives without 
their ranking order: 
• Lack of information 
• Lack of capital 
• Lack of credit 
§ Lack of technical guidance 
• Lack of trust in the Extension agents 
• Lack of production inputs when needed 
• Expensiveness 
• Isolation, too far away (Distance) 
• No neighboring farm does it 
• Not interested 
• Lack of knowledge of result 
• Others 
Valence of Incentives or Disincentives: The strength of 
influence on a behavioral tendency or relative impor¬ 
tance attached to any incentive or disincentive by a 
farmer. 
For the purpose of this study, the improved technology, improved 
agricultural practices, recommended practices, and agricultural innova¬ 
tions are used interchangeably. 
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Hypotheses 
Adoption of agricultural innovations is a type of action which is 
a result of behavioral change in farmers. In many societies, change 
occurs when people are in a position to change, feel a need for change 
and are motivated to achieve the desired goals. This requires incen¬ 
tives. Incentives are thus motivating forces that push people to 
achieve the desired goals for satisfying their needs. At the same time, 
there are certain disincentives that inhibit change. In other words, 
action is governed by these two kinds of forces. The kind, number and 
valence of these forces thus determine the extent of adoption of agri¬ 
cultural innovations. The identification of the incentives and disin¬ 
centives, and understanding their valence could give clues for predict¬ 
ing the adoption behavior of farmers. 
On the basis of a survey of the literature on the adoption process, 
the diffusion of innovations and the objectives of this study, several 
hypotheses are formulated for the purpose of this research project. 
These are: 
Hypothesis 1. Adoption of recommended improved agricul¬ 
tural practices is significantly related to the socio¬ 
economic factors. 
Sub-Hypotheses: Adoption of recommended improved 
agricultural practices is: 
1.1 Negatively related to age; 
1.2 Positively related to family size; 
1.3 Positively related to farm size; 
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1.4 Positively related to income; 
1.5 Positively related to price of products; 
1.6 Negatively related to holding on off-farm job; 
1.7 Positively related to access to credit facili¬ 
ties ; 
1.8 Positively related to access to market facili¬ 
ties ; 
1.9 Positively related to support given to them. 
Hypothesis 2. Adoption of recommended improved agricultural 
practices is significantly and positively related to avail¬ 
ability of water. 
Hypothesis 3. Adoption of recommended improved agricultural 
practices is significantly related to the educational and 
communicational factors. 
Sub-Hypotheses: Adoption of recommended improved 
agricultural practices is: 
3.1 Positively related to education; 
3.2 Positively related to the level of knowledge 
about practices; 
3.3 Positively related to years of experience in 
farming; 
3.4 Positively related to contact with the exten¬ 
sion agency; 
3.5 Positively related to contact with other sources 
of information. 
Hypothesis 4. Adoption of recommended improved agricultural 
practices by farmers is significantly related to perceived 
incentives and disincentives. 
Sub-Hypotheses: Adoption of recommended improved 
agricultural practices is: 
4.1 Positively related to perceived incentives 
of farmers; 
4.2 Negatively related to perceived incentives 
of farmers. 
Hypothesis 5. Adoption of recommended improved agricultural 
practices by farmers is significantly related to the valence 
of incentives and disincentives as perceived by them. 
Sub-Hypotheses: Adoption of recommended improved 
agricultural practices is: 
5.1 Positively related to perceived valence of 
incentives; 
5.2 Negatively related to perceived valence of 
disincentives. 
Hypothesis 6. Social economic status factors of income and 
farm size are significantly related to communicational 
factors of contacts with the extension agency. 
Sub-Hypotheses: 
6.1 Age is positively related to contacts with 
extension agency; 
6.2 Income is positively related to contact with 
extension agency; 
6.3 Farm size is positively related to contact 
with extension agency; 
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6.4 Education is positively related to contact 
with extension agency. 
Hypothesis 7. Social economic status factors of income and 
farm size are significantly related to availability of 
credit. 
Sub-Hypotheses: 
7.1 Income is positively related to access of 
credit facilities; 
7.2 Farm size is positively related to access to 
credit facilities. 
Limitation of the Study 
The findings of this study are limited to the west and southwest 
regions of Saudi Arabia (Hejaz and Asir Region; see Map 1) and can only 
be generalized to other areas which have comparable or similar features. 
Another limitation of the present study is that there are vast numbers 
of factors which might possibly influence adoption behavior of farmers. 
Since it was impossible to include all of them in one particular study, 
only a limited number of many that are relevant in the Saudi Arabian 
context were included in this study. 
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MAP 1 
The Geography of the Arabian Peninsula 
Source: CDS. Statistical Yearbook, vol. 6 (1390 A.H.), p. 13 
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General Characteristics of the 
Country and Research Site5 
It is a truism that education does not operate in a vacuum. Educa¬ 
tion is an integral part of a society or nation in a given place at a 
given time. Not only does it contribute, positively or negatively, to 
the welfare of that society, but it is also largely influenced by exist¬ 
ing social, economic and political factors. Thus, in looking to educa¬ 
tion (knowing that changing behavior is educational change by nature) 
or dealing with its problems, it is important to consider these factors: 
land, soils, climate, water-resources, population, education, labor 
force, method of cultivation, and farm size and see how they can be 
manipulated in order to serve the cause of changing behavior. 
Land. Saudi Arabia occupies most of the Arabian peninsula, which is 
about one-third the size of the United States. The total area of Saudi 
Arabia is 865,000 square miles. The nation is divided into the follow¬ 
ing natural regions, some of which are called provinces. 
Hejaz and Asir. This region provided more than 65 percent of the 
country's agricultural output. The sample for this research will be 
drawn from these two regions. The western coastal escarpment can be 
considered as two mountain ranges separated by a gap in the vicinity of 
Mecca. The northern range in the Hejaz seldom exceeds 7,000 feet, and 
5fhis section is an attempt to synthesize and summarize the physi¬ 
cal features of the country. The following authors have been used: 
Beaumont, 1976; Hobday, 1978; Khaurhase, 1975; Nyrop, 1977; Smith, 1970 
Stevens, 1972; Vidal, 1955; Warriner, 1962; Willard, 1980. 
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the elevation gradually decreases toward the south to about 2,000 feet 
around Mecca. The mountain wall is rugged, dropping abruptly to the 
sea and having few and intermittent coastal plains. There is an almost 
total absence of natural harbors along the Red Sea coast. The western 
slopes have been stripped of soil by the erosion of infrequent but 
turbulent rainfalls that have fertilized the plains to the east. The 
eastern slopes are less steep and are marked by wadis that mark the 
courses of ancient rivers and still lead the rain down into the plains.6 
Scattered oases, drawing water from springs and wells in the vicinity 
of these wades, permit some settled agriculture. Of these the largest 
and most important is Medina. 
The relatively well-watered and fertile upper slopes and the moun¬ 
tains beyond are extensively terraced to make possible the maximum use 
of the land. An average of about twenty inches of rainfall a year 
permits the cultivation of grain, coffee, fruits, and vegetables. The 
top of the mountain ridge is covered in places by narrow strips of the 
only natural forest in the country, mainly juniper. Luxuriant under¬ 
growth gives these strips--many only a few dozen feet wide--the charac¬ 
ter of a tropical rain forest. 
The eastern slope of the mountain range in Asir is gentle, melding 
into a plateau region that drops gradually into the Rub-Al Khali. 
Rainfall is frequent in this area (Asir). A number of fertile wadis, 
of which the most important are the Bishah and the Tathlith, make oasis 
6m. Clawson and Others, The Agricultural Potential of the Middle 
East (New York: American Elsevier Publication Company, 1971). 
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agriculture possible on a relatively large scale. A number of exten¬ 
sive lava beds (harrat) scar the surfaces of the plateaus east of the 
mountain ranges in the Hejaz and Asir and give evidence of fairly recent 
volcanic activity.7 The largest of these beds is khaybar, north of 
Medina. 
The Najd. East of the Hejaz and Asir lies the great plateau area 
of the Najd. This region is mainly rocky plateau interspersed with 
small sandy deserts and isolated mountain clumps. The plateau slopes 
toward the east from an elevation of about 4,500 feet in the west to 
about 2 ,500 feet at its easternmost limit. A number of wacfis cross the 
region generally in an eastward direction from the Red Sea escarpment 
toward the Persian Gulf. There is little pattern to these remains of 
ancient riverbeds; the most important of them are the Rumma, the Surra, 
and the Dawasir. Rainfall in the region averages less than four inches 
a year, and several years may elapse between rains. When rain does 
occur, it may be torrential and cause the wadis to flood, in some cases 
doing serious damages to settlements and making travel impossible until 
the water disappears into the gravel and sand base. 
The heart of the Najd is the area of the Jabal Tuwaig, an arc- 
shaped ridge whose steep west face rises between 400 and 800 feet above 
the plateau. Many oases exist in this area, which is one of the most 
densely populated in the country. The most important of these oases 
are Buraydah, Unayzah, A1 Kharj , and Aflaj. Outside this oasis area 
7The Middle East and North Africa, 1981-82, 28th Edition (London: 
Europa Publications Limited, 1981j, p. 657. 
the Najd is sparsely populated. Sabkah, large salt marshes, are scat¬ 
tered throughout the area. 
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Northern Arabia. The area north of the Nafud desert is geographi¬ 
cally a part of the Syrian desert. It is an upland plateau with a sur¬ 
face of dark-colored rock and gravel and scored by numerous wadis, most 
trending northeastward toward Iraq. This area, known as Badiet ash Sham, 
is covered with grass and scrub steppe vegetation and is extensively 
used for pasture by nomadic and seminomadic herders. The most signifi¬ 
cant feature of the area is the Wadi Sirhan, a large basin as much as 
1 ,000 feet below the surrounding plateau that is the remnant of an 
ancient inland sea. For thousands of years, some of the most heavily 
traveled caravan routes between the Mediterranean and the central and 
southern peninsula have passed through the Wadi Sirhan. The most impor¬ 
tant oases in the area are Jawf and Sakaka, just north of the Nafud. 
Eastern Arabia. East of the Dahna lies the rocky Summam Plateaus 
about eighty-five miles wide and dropping in elevation from about 1 ,300 
feet in the west to about 800 feet in the east. The area is generally 
barren and has a highly eroded surface of ancient river gorges and iso¬ 
lated buttes. 
In this area lies the most largest oil fields in the world and the 
largest oasis in the country, Al-Hasa. Indeed, if one considers its 
sheer size, its large water resources, its date production, and its 
surprisingly dense population, one wonders whether Al-Hasa should 
properly be called an oasis at all. It is, however, "an area of vege¬ 
tation surrounded by desert," and thus qualifies as an oasis by dic¬ 
tionary definition. 
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Al-Hasa is an L-shaped area, extending approximately from 25° 21' 
to 25° 37' Lat. N., and from 49° 46' Long. It encloses some 70 square 
miles of garden area with 55,000 acres under continuous cultivation, 
some 25,000 to 27,000 acres being in date plans. 
The Great Deserts. Three great deserts isolate the Najd from 
north, east, and south as the Red Sea escarpment does from the west. 
In the north, the Nafud--sometimes called the Great Nafud because nafud 
simply means desert--covers about 25,000 square miles at an elevation 
of about 3,000 feet. Longitudinal dunes--scores of miles in length, as 
much as 300 feet high, and separated by valleys as much as ten miles 
wide—characterize the Nafud. Iron oxide gives the sand a reddish tint, 
particularly when the sun is low. Within the area are several watering 
places, and winter rains bring up short-lived but succulent grasses 
that permit nomadic herding during the winter and spring. 
Stretching more than 400 miles south from the Nafud in a narrow 
arc only about thirty miles wide is the Dahna, a narrow band of sand 
mountains also called the river of sand. The Dahna also furnishes the 
beduin with winter and spring pasture, although water is scarcer than 
in the Nafud. 
The southern portion of the Dahna curves westward following the 
arc of the Jabal Tuwaiq. At its southern end it merges with the 
Rub al Khali, one of the most forbidding sand deserts in the world and, 
until the 1950's, one of the least explored. The topography of this 
huge area, covering more than 250,000 square miles, is varied. In the 
west, the elevation is about 2,000 feet, and the sand is fine and soft: 
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in the east, the elevation drops to about 600 feet, and much of the sur¬ 
face is covered by relatively stable sand sheets and salt flats. In 
places, particularly in the east, longitudinal sand dunes prevail; else¬ 
where sand mountains as much as 1 ,000 feet in height form complex pat¬ 
terns. Most of the area is totally waterless and uninhabited except 
for a few wandering beduin tribes. 
Soils and Vegetation. The soil in certain areas is fertile when irri¬ 
gated, but irrigation requires considerable effort, both technological 
and financial. Irrigation must be carefully handled, particularly 
around oases, to avoid exacerbating the problem of salination, which is 
already severe in eastern Arabia. Sporadic flooding and overwatering 
in the absence of sufficient drainage systems cause the deposit of 
salts, lime, and potassium on the surface by the percolative effect 
produced by extreme surface heat and a raised groundwater level . 
Desert marls (alkaline formations) permit limited agricultural 
production with such salt-resistant crops as the date palm when the 
surface is not crusted by surface saltpans. Marls are most prominent 
in the Hejaz, where in extreme cases crusty saltpans or limestone pans 
prevent any vegetative growth. 
Sand-covered areas are suitable for agriculture if sufficiently 
irrigated and drained. One factor that most seriously limits their use 
is the susceptibility of dunes to shifting in high winds. This mobility, 
often reaching forty feet a year, makes the dunes a grave threat to 
oases, particularly in the Eastern Province. Government countermeasures 
include planting millions of eucalyptus trees and tamarisk shrubs against 
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the dunes, erecting sand fences, and spraying the windward side of the 
dunes with asphalt or oil to stabilize them. 
A heavy sand-gravel soil, found in the Najd and in parts of the 
Eastern Province, produces a luxuriant but ephemeral vegetation after 
rains. Although not suitable for cultivation, it produces excellent 
forage for grazing. 
Loam soils, which have good agricultural potential when properly 
irrigated, are found predominantly in the highlands of the Najd. When 
additional sand is mixed with a clayey loam, the soil becomes highly 
productive. The wadi banks contain alluvial soils that are rich and 
fertile sandy loam soils. They are intensively cultivated, mainly for 
cereals and vegetables. 
Despite the great difficulties attending the development of an 
agricultural industry in a desert country, Saudi Arabia continues to 
invest enormous sums of money in what is the least efficient part of 
its economic program. The government wishes to be less dependent on 
imported foodstuffs, and agricultural settlements appear to be the most 
congenial solution to the problem of settling the beduin. 
Climate. With the exception of the provinces of Asir and Zizan on the 
lower Western Coast (part of the drawn sample), Saudi Arabia has a 
desert climate characterized by extreme heat during the day, an abrupt 
drop in temperature at night, and slight and erratic rainfall. Because 
of the influence of a subtropical high pressure system and the many 
fluctuations in elevation, there is considerable variation in tempera¬ 
ture and humidity. Temperatures seldom go above 100°F, but the relative 
humidity is usually over 85 percent. 
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MAP 2 
Main Agricultural Areas 
ARABIAN SEA 
CULTIVATION BASSO om bain* au. 
CULIVATtOM BASSO ON iBNtOATlQN 
Source: Norman C. Walpole et al., Area Handbook for Saudi 
Arabia (Washington, D.C.: U.S. Government Printing Office, 1971), 
p. 216. 
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In the interior sections, summer is hot and dry and winter is 
relatively cool. Despite the country's geographical location, varia¬ 
tions between summer and winter temperatures are significant. 
Water Resources. Water is by far the most precious resource in the 
Kingdom. Without its presence, the desert is a harsh, desolate place, 
but where it is found in adequate amounts and in the right quality, the 
desert blooms, and agriculture and animal husbandry are possible. Water 
is the main constraint on the nation's development. When Aramco, drill¬ 
ing for oil near Riyadh several years ago, found not oil but several 
huge aquifers of fossil water, the discovery was greeted with the same 
satisfaction that would greet the discovery of a major oil field. 
The water resources depend on the geological composition of the 
area. In some areas--for example, Buraidah and Qateef--abundant sources 
of water exist, but improperly drilled wells have led to leaching and 
improper runoff, reducing the potential usefulness of the land. In 
other areas, the amount of water is large, but its quality is poor. 
Usable water resources are divided into four classes: confined aquifers, 
free-flowing aquifers, springs, and valleys (wadis). Confined aquifers 
store water under pressure; when a bore hole strikes the water, it will 
rise freely in the bore hole, depending on the pressure in the aquifer. 
Their depth varies between 250 and 8,000 feet. Free-flowing aquifers 
contain water without pressure; pumping is required to bring the water 
to the surface. Their depth rarely exceeds 150 feet. Sources of water 
flowing above ground in channels but originating below ground are called 
springs. Certain parts of the Kingdom are rich in springs; the majority 
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are located in the Eastern Province, especially in the area of Al-Hasa 
where at least 160 springs provide plenty of water. The flow rate of 
springs varies from 5,000 gallons to 30,000 gallons per minute. Wadis 
are water courses that fill up with runoff during the rainy season. The 
water subsides very quickly because there is no vegetation along the 
wadis that can absorb it and hold it back. In some areas, dams have 
been built to catch the runoff for use in agricultural irrigation and 
for drinking water. The most important wadis are Wadi Assirhn, along 
the frontier with Jordan; Wadi Alharbi ; Wadi Alhamdh; Wadi Alaquq; and 
Wadi Fatima, in the Hejaz. In the southern region, Wadis Bisha, Salile, 
A1 Dawasar, and A1 Habounah are of major importance (see Hap 1). 
Modern technology has located and increased the availability of 
much of the underground water. Arabian American Oil Company (Aramco) 
technicians have determined that very deep aquifers lie in many areas of 
northern and eastern Arabia and that the Wasia, one of the largest of 
these, has more water than the Persian Gulf. 
The Saudi Government, Aramco, and the United Nations Food and 
Agriculture Organization (FA0) have made separate and joint efforts to 
exploit underground water resources. In the past, improperly drilled 
wells have reduced or destroyed any good they might have served by 
leaching the lands they were drilled to irrigate. Successive agricul¬ 
tural projects, many of which were designed primarily to encourage 
beduin settlement, have increased water resource exploitation. A 
national policy for the conservation and management of water resources 
is being developed and implemented by three government agencies: the 
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Ministry of Agriculture and Water, the Ministry of Municipal and Rural 
Affairs, and the Water Desalinization Organization. 
There are no free flowing, permanent rivers in Saudi Arabia. The 
nation's water supply depends on rainfall and ground water. Distribu¬ 
tion of water varies widely. Except for the western and central regions, 
ground water resources are sufficient enough to encourage further agri¬ 
cultural development. 
Irrigation is primarily carried out by flooding. Distribution 
technology is simple, consisting for the most part of small earth and 
sod dams that are opened or closed to regulate water diversion from the 
main irrigation ditches. Lack of understanding of water requirements 
and poor water management have led to considerable waste of water. In 
the Khybar region, for example, large areas of land have been taken out 
of production because poor water management raised the saline content of 
the soil, leading to the formation of salt flats (sabkha). Of the total 
irrigated area, 16.6 percent is irrigated by rainfall, 2.5 percent by 
springs, and 80.9 percent by wells (see Table 1). Nearly 1.2 million 
dunums of land are irrigated by wells, of which 60,088 were artesian 
wells and 811,734 were ordinary shallow dug wells. Of the shallow dug 
wells, 20.3 percent were used without engines, and 79.7 percent operated 
with engines. 
To increase agricultural output and to control the flash-floods 
that occur in the desert, the government decided to build dams in a 
number of wadis. Based on a UN Food and Agricultural Organization 
(FAO) survey, it was decided to build nine dams. In 1971 , the first of 
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these projects, the Wadi Jizan project, was finished. The dam is 
located west of the city of Jizan at an elevation of 450 feet above sea 
level. It is 1 ,036 feet across from bank to bank, 131 feet wide at the 
base, and rises about 100 feet from the base. The dam created a man¬ 
made lake containing about 19 billion gallons of water. When released 
through the two spillways, the water will irrigate more than 5,000 
acres of land. Eight additional dams are under construction or in the 
planning stages. Seven of the dams will be used to recharge wells and 
one is for flood control.® 
The extent to which agricultural production can be increased in the 
long-run will be determined by the success achieved in increasing effi¬ 
ciency in the use of water drawn from underground sources, improvement 
in water resource management and conservation, and, most important, the 
limit which must be placed on total annual abstraction or depletion 
having regard to the amount of water available and to the social , 
economic, and technical factors relating to its use. 
g 
Population. The population is estimated at around seven million. Over 
half of the people are nomadic or semi-nomadic, most of the remainder 
®For additional information, see "A Dam in Saudi Arabia," Aramco 
World Magazine 25, No. 2 (March-April 1974). 
^Estimates of the country's population have been a subject of dis¬ 
pute for some years. The seven million is the last figure provided by 
the government. An official estimate for 1 January 1956 put the figure 
at 6,036,400. A census was held in 1962-63, but the results were 
officially repudiate. The UN Population Division estimated the mid- 
1965 population at 6 ,750 ,000 and projected figures of 7 ,740,000 for mid- 
1970 and 8,966 ,000 for mid-1975. A census was held in September 1974 , 
a necessary preliminary to the ambitious Second Five-Year Development 
Plan (1975-80); 7,012,642 was announced. 
35 
being farmers in scattered settlements and townspeople. Vast areas of 
the country are uninhabited. About one-half of the total estimated 
population are of working age between fifteen and fifty-nine years of 
age. Well over one-half of the remainder are under fifteen years of 
age. The population is young, and life expectancy is below that in 
western countries. 
The official language is Arabic--English being counted as the 
second language in the country. The foreign population is soaring; 
Yemeni number about 700 thousand while Americans alone are 30 thousand. 
Most of the foreign population are engaged in a wide variety of occupa¬ 
tions in commerce, construction, professional, managerial, and technical 
work. 
Education. The educational system in Saudi Arabia resembles that of 
other Arab countries. Educational institutions are run mainly by the 
government. The private sector plays a significant role at the first 
and second levels, but its total contribution is quite small compared 
to that of the public sector. 
Pre-elementary education is provided on a small scale, mainly in 
urban areas. Elementary education is of six years' duration and the 
normal entrance age is 6+. The total number of pupils in 1979/80 was 
862 ,262 , with 46,104 teachers. Intermediate education begins at 12+ 
and lasts for three years. The total number of pupils in this stage 
for 1979/80 was 245,194, with teachers numbering 16,442. Secondary 
education begins at 15+ and extends for three years. Total number of 
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pupils in this stage for 1979/80 was 93,584, with 5,592 teachers (see 
Table la). 
Industrial and commercial schools can be entered after the comple¬ 
tion of the intermediate stage. In 1979/80, there were eight industrial 
schools, fifteen commercial schools and two agricultural schools. In 
addition, there were two higher technical and four higher commercial 
colleges offering two-year courses. Vocational craft training insti¬ 
tutes were maintained in six centers, providing courses in electrical, 
mechanical and allied trades. Facilities exist for the training of 
teachers. 
There are six Universities and also the Colleges of Education for 
Girls at Riyadh, Jeddah and Dammam. A college of social science for 
women has also been established in Riyadh. 
Adult education is divided into two categories: (a) to combat 
illiteracy; (b) follow-up. The duration of study in each is sixteen 
months. 
Education has been allocated SR 16,269 million out of a total of 
SR 160,000 million in the 1979/80 budget year. 
TABLE la 
EDUCATION LEVELS, ENROLLMENT, SCHOOLS 
AND TEACHERS IN SAUDI ARABIA 
Level Schools Teachers Pupils 
Kindergarten 150 776 22 ,520 
Elementary 4,983 42 ,706 802,810 
Intermediate 1 ,210 17,131 220 ,342 
Secondary 407 6,910 83,716 
Adult 2,966 10,929 121 ,549 
Technical 28 892 5,319 
Special 62* 895 1 ,839 
TOTAL** 10,018 86 ,888 1 ,329 ,417 
* Represents sections of schools. 
** Included religious school, post secondary schools 
and others. 
SOURCE:. Kingdom of Saudi Arabia, Saudi Arabian 
Monetary Agency (SAMA), Annual Report 1400 
(1980). 
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Labor Constraint. Labor constraint is demonstrated by the fact that 
about 30 percent of the labor force in the country are working in agri- 
culture, and about 30 percent of the agricultural labor force is com¬ 
posed of expatriates, with another 40 percent semi-nomadic. These 
groups do not have enough experience in agriculture development, and 
still use very old traditional methods. 
In order to attract the type of labor which can contribute to 
agricultural development, it is necessary to pay an attractive wage 
rate. Here "money illusion" plays an important role in attracting labor 
from foreign countries where wage rates are low. In Saudi, monetary 
wages are set at a higher rate than those prevailing in the countries 
which provide agricultural labor to Saudi Arabia. After arriving in 
the country, however, the new workers experience a cost of living higher 
than those in their homelands and realize that their real wages are not 
as high as they had thought. In addition, some workers realize that 
they are paid less than similar workers of a different nationality. 
These and other factors make the farm workers dissatisfied with their 
work conditions and induce them either to return to their homelands or 
to look for work in the city, where the wages are higher and there are 
many more facilities and attractions than in agriculture. When oppor¬ 
tunities arise, they leave the agricultural sector. Because a rela¬ 
tively large amount of labor leaves the agricultural sector annually, 
efforts are constantly directed toward recruiting new people. Many of 
the new recruits are not trained agricultural workers . Even those who 
are must be retrained, since the soil, weather, and environmental 
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conditions are different in Saudi Arabia from those prevailing in the 
countries from which they come (.for example, Egypt, Yeman). In addi¬ 
tion, there is the social adjustment that has to be made. With a high ^ 
labor turnover, these efforts and their costs are repeated every year. 
One may conclude that both the poor quality of agricultural labor 
and the lack of good farm managers constitute obstacles to agricultural 
development. There is a dire need for a defined labor policy which 
attracts laborers to agriculture, improves their agricultural skills, 
and provides sufficient incentives to keep them in the agricultural 
sector. 
Methods of Cultivation.. Current agricultural practices need fundamental 
changes in order to facilitate agricultural development. Lack of farm 
planning results in poor agricultural practices. For example, the 
farmer does not plan the area he intends to cultivate. He tends to keep 
on planting, increasing the size of his cultivation, until he realizes 
that he does not have the resources to provide service and materials 
needed for a large area. Thus he attempts to spread whatever few sup¬ 
plies he can purchase over all the planted area. This keeps pro¬ 
ductivity of land at a low level. The low level of productivity is also 
due to the use of a few crude and inefficient tools for seeding, fer¬ 
tilizing, and cultivation. 
Land Tenure and Farm Size. Any Saudi citizen may own, buy and sell 
land, subject only to a few government regulations and the restrictions 
of sharia Law. Primogeniture is not part of sharia Law. Upon the death 
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of a landowner, his land is divided among all heirs; sons receive an 
equal number of shares, and daughters receive half shares. Because this 
type of inheritance law leads to extreme fragmentation of holdings, most 
land is held in forms of ownership that avoid distribution of land among 
heirs—for example, land may be jointly owned by an extended family 
(mushaa land). Cultivation rights to various sections of the land may 
be rotated among family members; however, cultivation is more often 
entrusted to a son or other individuals, and the harvest is divided each 
year in accordance with the inheritance laws. This has reduced the size 
of the individual shares in the harvest from generation to genera¬ 
tion . 
The most interesting and unique type of landholding is the waqf. 
A waqf is the endowment of a piece of land to a religious or charitable 
institution. Once a piece of property has been declared a waqf, owner¬ 
ship is inalienable. Eventually, all rights to this land fall to the 
institution to which the land is deeded, but during his lifetime the 
founder of the waqf has the right to say to whom the usufruct of the 
land is to fall. 
Between 80 and 90 percent of the land is pasture land. Tradi¬ 
tionally, pasture lands were jointly owned by the various tribes. In 
the past, disputes over the right to the pasture land was one of the 
main sources of friction among the tribes. In 1925 , King Abd al-Aziz 
abolished the tribal rights to pasture land. The various tribes con¬ 
tinue to graze their herds, but the government has the final word in 
the disposition of the range land. The government owns all subsoil 
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rights and it has the right to move the tribes from this land in order 
to exploit subsurface minerals or oil. 
There is considerable regional variability in the average area per 
holding. The average size of the total area per holding is 64 dunums, 
while the average area under cultivation per holding is only 22.2 
dunums (see Table 2). It is estimated that an area of iO dunums is suf¬ 
ficient in most regions to sustain an average family. In at least three 
regions, the average area of cultivated holdings approaches that figure, 
and in only one region, Medina, does it fall below the minimum. Taken 
as a whole, it is clear that agriculture in the Kingdom is carried out 
on small farms, at or slightly above subsistence size. This observation 
is further substantiated by the distribution of holdings by size groups. 
Out of 70,352 holdings (excluding livestock holdings), 33 ,242 , or 
47.3 percent, are between 0 and 5 dunums, and 13,661 , or 19.4 percent, 
are between 5 and 10 dunums in size. The average size of holdings is 
"distorted" by the presence of two regions, Quaseem and central, with 
average holdings considerably in excess of the other six regions. The 
difference is explained by the fact that more capital equipment is in 
use in these regions than anywhere else (see Table 3), as well as the 
use of more hired hands than in the other regions. Therefore, agri¬ 
cultural machinery has not found wide use in the country, mainly 
because small size farms do not call for the utilization of machinery. 
Agriculture in Saudi Arabia is carried out almost completely by 
the owner; only 9 percent of the agricultural area is rented. This is 
a notable difference from the rest of the developing world where the 
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majority of peasants eke out their living on rented land. In 
years, the government has distributed fallow land to farmers. 
5,610 persons located in different regions of the country had 
a total of 342,385 dunums. 
recent 
By 1972, 
received 
CHAPTER II 
REVIEW OF LITERATURE 
With regard to the development problem in agriculture, the central 
question that scientists have long been searching to answer meaningfully 
by diffusion may be well reflected by Garbriel Tarde's statement, as 
quoted by Everett M. Rogers: 
Our problem is to learn why, given one hundred different 
innovations conceived of at the same time--innovations in 
the form of words, in mythological ideas, industrial 
processes, etc.--ten will spread abroad while ninety will 
be forgotten.' 
The adoption of farm innovations is a process in which mental and 
physical activities are involved, and it is composed of several stages, 
and What to accept and Why to accept are decided by the one who is 
exposed to the new ideas or innovation. A number of factors affect this 
decision in one way or another. The importance of these factors has 
been duly recognized by previous researchers on diffusion, especially in 
the United States of America. 
This paper will examine the work done in the past in diffusion 
studies. The focus is on examining the argument surrounding the theo¬ 
retical framework of adoption of innovations. Four major issues will 
be discussed in the following examination: The first part will deal 
with the concept of needs and its importance in the adoption of innova¬ 
tions; the second, with the adoption process, stages, process of change, 
1 Everett M. Rogers, Diffusion of Innovations (New York: The Free 
Press of Glencoe, 1962), p. 1. 
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forces of change, and the new approach for studying behavioral change; 
the third, with the comrnunication concept and the scheme of communica¬ 
tion of new ideas; anvd the last will deal with Communicative and 
Educational, Psychological, Sociological, and Economical factors associ¬ 
ated with the adoption of agricultural innovations. 
A Concept of "Needs" 
Psychologists have almost reached a consensus in stating 
that: 
. . . the individual integrates and organizes all of his 
psychological activities in directing and sustaining action 
toward a goal. What he perceives, what he thinks about, 
what he feels, all are influenced by his wants and the goals 
which he strives to achieve.2 
Various needs of the individual not only give shape to the purpose 
of his activity but set the specifications of procedures to be followed 
in meeting that purpose. The procedural aspect of every activity 
involves a sequence of operations which require some degree of 
behavioral or mental skills. This is where learning becomes a useful 
tool for performing activity which ratify needs. 
An examination of the literature dealing with human needs reveals 
a variety of ways in which the concept of needs has been defined. 
Although the definitions vary in terminology and types of examples used 
to describe the meaning of the term "needs," all agree that need means 
the lack of something which, if present, would tend to further the 
^D. Krech, R. S. Crutchfield, and E. L. Ballachey, Individual in 
Society (New York: McGraw-Hill Book Company, Inc., 1962), p. 70. 
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welfare of the organism or to facilitate its usual behavior. 
Goodenough perceives people's needs as actions and conditions that 
make possible the achievement and maintenance of their wants. He 
defined people's wants as the state of affairs people want to achieve 
and maintain. He stated that: 
Wants refer to desired states of affairs, and needs refer to 
effective means for achieving or maintaining them. For 
example, if people want a year-round water supply, then they 
need a dam, aqueduct, or artesian well , and all of the things 
that their construction requires.* 3 
Leagans defined needs as follows: 
Needs represent an imbalance, lack of adjustment, or gap 
between the present situation or status quo and a new or 
changed set of conditions assumed to be desirable. Needs 
may be viewed as the difference between what is, and what 
ought to be; they always imply a gap.4 5 
He explained that needs emerge from a state of imbalance between 
man's internal forces and external conditions produced by his environ¬ 
ment. To the extent relationships between man and his environment get 
out of balance, he has needs. For man to survive and improve his condi¬ 
tions, he struggles to maintain this balance. His judgement and percep¬ 
tion of the magnitude of his needs are based on some standards derived 
from a concept of what is valuable and desirable to attain. 
5 
Leagans classified people's needs into three categories: 
3W. H. Goodenough, Cooperation in Change (New York: Russell Sage 
Foundation, 1963), p. 49. 
4J. P. Leagans, Extension Education in Community Development (Mew 
Delhi: Directorate of Extension, Ministry of Food and Agriculture, 
India, 1961), pp. 99-107. 
5J. P. Leagans, The Role of Extension Education in Rural 
Development, Cornell International Agricultural Development Bulletin 
No. 3 (New York: Cornell University, 1964), p. 16. 
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a. Physical Needs: Food, clothing, housing, etc. 
b. Group Needs: Group status, affection, belonging, etc. 
c. Integrative Needs: The need to relate oneself to 
something larger and beyond oneself, a philosophy of 
life, etc. 
Needs of people are, sometimes, more than wants. People want what 
they feel they need, and in this case the terms "wants" and "needs" may 
be used as synonymous. Krech6 used them in this way. Leagans refers 
to this kind of need as "felt needs." People's needs are not always 
"felt needs.The desirable situation may not always be recognized by 
people or they may not see it as clear as they should, so they may not 
feel the need for doing any activity to reach that situation. Leagans 
calls these needs "unfelt needs." Goodenough refers to them as the 
wants of the development agents who seek satisfaction for these wants 
through inducing people to carry on some particular activity. 
The main concern of this discussion of human needs is in the 
actions they initiate, once they are felt on the part of the individual. 
Even unfelt needs are not of concern unless they are made felt through 
special educational activities. Only felt needs motivate people to 
take action for satisfaction. 
Maslow mentioned certain prerequisite conditions for basic need 
satisfaction. It is appropriate to mention them in this discussion, 
^D. Krech, R. S. Crutchfield, and E. L. Ballachey, Individual in 
Society (New York: McGraw-Hill Book Company, Inc., 1962), p. 70. 
7j. P. Leagans, Extension Education in Community Development 
(New Delhi: Directorate of Extension, Ministry of Food and Agriculture, 
India , 1961), p. 102. 
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especially for their significant importance in this study, where free¬ 
dom of speech and action is a basic assumption. He stated that: 
. . . such conditions are freedom to speak, freedom to do 
wbat one wishes so long as no harm is done to others, free¬ 
dom to express oneself, freedom to investigate and seek for 
information, freedom to defend oneself, justice, fairness, 
honesty, orderliness in the group.8 
Importance of People's Needs in 
the Adoption of Innovation 
The adoption of a new practice can be simply defined as the act by 
which a person begins using a new practice and ceases using an old one 
that the new practice replaces. The process of adoption is actually 
more complex than this statement implies. The adopter has to take 
several interrelated decisions during the adoption process. Rogers 
looks at the process by which innovations are adopted as essentially a 
type of learning that takes place. He sees an application of the 
stimulus-response theory of learning taking place in the adoption 
process. He stated that: 
Various stimuli about the innovation reach the individual 
from communication sources. Each ensuing communication about 
the innovation cumulates until the individual responds to 
these communications, and eventually adopts or rejects the 
innovation .9 
Considering this concept of the adoption process, one may see 
clearly the importance of adopters' interest in this process. Learners 
8a. h. Maslow, Motivation and Personality (New York: Harpers and 
Brothers Publishers, 1954), p. 92. 
9e. m. Rogers, Diffusion of Innovations (New York: The Free Press 
of Glencoe, 1962), p. 77. 
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interest, and especially where adult learners are involved, will be dis¬ 
cussed later as a major stage in the adoption process. Our concern, 
here, is with relations between people's needs and their interest in 
the introduced practice. 
Efforts to make people adopt new practices, in free-choice socie¬ 
ties, are successful only to the extent that they are satisfying impor¬ 
tant needs and are effective in meeting these needs. Since people are 
free to adopt or reject the practice, they only become interested in 
it when it meets the needs they themselves recognize. Feeling a need 
for the practice motivates people to be interested in it and to explore 
the possibility of adopting it. Nature and extent of people's motiva¬ 
tion for action concerning the practice depend on the nature and magni¬ 
tude of needs which could be satisfied by adopting the practice. 
Leagans stated that: "People have to recognize the gap between the 
actual, the possible and the desirable before they will become moti¬ 
vated to change in desirable directions."^ 
Adoption-Diffusion Process 
It becomes a reality beyond that change is a process which people 
are undergoing all the time. People everywhere change language, 
domestic animal breeds, tools, ways of growing crops, forms of 
political organization, and other aspects of life. Not all changes 
mean progress. While some changes have led to catastrophic results, 
1QJ. P. Leagans, The Role of Extension in Education in Rural 
Development (New York: Cornell University, 1964), p. 17. 
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most planned changes have led to better situations, or, at least, were 
designed to lead to better situations. 
It is the main concern of all people working in rural development 
to influence people to undergo changes leading to improvement in their 
way of life--to inducing people to cease using traditional ideas or 
practices, and using new ones which are proven to have better advantages 
in people's life. 
Opinions about people's reactions to proposed changes were 
expressed in different ways. "People resist change" has become a common 
expression of many people working in rural development. But the fact 
that people everywhere constantly change their ways makes the expression 
"people accept change" worthy of attention and further investigation. 
Conditions under which people accept or resist change becomes a matter 
of deep concern for everyone interested in bringing about changes in 
people's life. Spicer stated that "People resist changes that appear 
to threaten basic securities; they resist proposed changes they do not 
understand; they resist being forced to change."^ 
It is in this area of people's acceptance of change that many 
researchers have been working to understand the nature of the process 
by which people denounce old ways and practices and adopt new ones for 
replacement. This process is known by rural sociologists and extension 
educationists as the "adoption process." Rogers defines the adoption 
process as "the mental process through which an individual passes from 
He. H. Spicer, Human Problems in Technological Change^_A 
Casebook (New York: Russel 1 Sage Foundation, 1952), p. 18. 
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first hearing about an innovation to final adoption."12 This defini¬ 
tion stems from Rogers concept of adoption as a type of learning. This 
whole concept emphasizes the mental activity that takes place in people's 
minds and ends up with a decision to adopt or reject the innovation. A 
definition of "learning experience" given by Leagans strengthens Rogers' 
concept of the adoption process as a type of learning. 
Learning experience is the mental and/or physical reaction a 
learner makes to seeing or hearing or doing the things to be 
learned through which he gains meanings and understandings 
useful in solving new problems.13 
Rogers' definition of the adoption process implies steps, or levels, 
or stages through which an individual passes from first hearing about an 
innovation to final adoption. 
Comparing the two processes, Rogers says: "A major difference 
between the diffusion process and the adoption process is that diffusion 
occurs among persons, while adoption is an individual matter."14 Katz, 
Levin, and Hamilton have defined the diffusion process as: "The 
acceptance, over time, of some specific item—an idea or practice, by 
individuals, groups or other adopting units, linked to specific chan¬ 
nels of communication, to a social structure, and to a given scheme of 
12E. M. Rogers, Diffusion of Innovations (New York: Free Press 
of Glencoe, 1962), p. 76. 
13J. P. Leagans, Extension Education in Community Development 
(New Delhi: Directorate of Extension, Ministry of Food and Agriculture, 
Government of India, 1961), p. 186. 
14E. M. Rogers, Diffusion of Innovations (New York: Free Press of 
Glencoe, 1962), p. 76. 
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values or culture."18 
According to Leagans,18 social scientists define diffusion as the 
process by which a new idea or practice spreads from its source of 
origin, invention or creation to its ultimate user. He points out, how¬ 
ever, that the diffusion of an idea or technology is a relatively simple 
task; but getting people to adopt the technology or the idea is a diffi¬ 
cult task. 
As Lionberger noted: "The decision to change and adopt an innova¬ 
tion is not an abrupt metamorphosis. It is the product of sequence of 
events and influences operating through time."17 
Concept of Stages in the Adoption Processes 
Stage concept in adopting an innovation is now a well recognized 
proposition. It has been developed from the recognition that adoption 
of innovation is not an instantaneous act, rather it is a process that 
develops over a period of time and influenced by sequence of action. 
Dewey1® was probably the first who used the concept of stages 
for reflective thinking comprising of seven stages. Ryan and 
15E. Katz, M. Levin, and H. Hamilton, "Tradition of Research on 
the Diffusion of Innovation," American Sociological Review, XXVIII, 
1963. 
16J. P. Leagans and C. P. Loomis (eds.). Behavioral Change in 
Agriculture: Concept and Strategies for Influencing Transition (Ithaca 
Cornell University Press, 1971), p. 137. 
17H. F. Lionberger, Adoption of New Ideas and Practices (Ames: 
Iowa State University Press, 1960), p. 3. 
18J. Dewey, How We Think (Boston: D. C. Heath and Company, 1910). 
54 
1 g 
Gross found that the adoption of new ideas preceded in stages. They 
made, in their study of hybrid seed corn in Iowa, a distinction between 
"awareness" of hybrid seed corn, "conviction" of its usefulness, "trial 
acceptance1 and "complete adoption" of the innovation. Pederson2^ also 
suggested a sequence of events leading to the adoption of farm prac¬ 
tices . 
However, it was Wilkening who described the adoption of innova¬ 
tion as: 
... a process composed of learning, deciding, and acting 
over a period of time. The adoption of a specific prac¬ 
tice is not the result of a single decision to act but of a 
series of actions and thought decisions.21 
He listed four adoption stages: awareness, obtaining information, con¬ 
viction and trial, and adoption. 
Wilson and Gallup22 suggested stages of attention, interest, desire, 
and conviction, action and satisfaction. Beal; Rogers and Bohlen,23 and 
B. Ryan and N. C. Gross, "The Diffusion of Hybrid Seed Corn in 
Two Iowa Communities," Rural Sociology, Vol. VIII (March 1953), 
pp. 15-20. 
20 H. A. Pederson, "Cultural Differences in the Acceptance of 
Recommended Practices," Rural Sociology, Vol. XVI (March 1951), p. 40. 
21E. A. Wilkening, Adoption of Improved Farm Practices as Related 
to Family Factors, Research Bulletin No. 183, University of Wisconsin 
(December 1953), pp. 3-46. 
22M. C. Wilson and G. Gallup, Extension Teaching Methods and Other 
Factors that Influence Adoption of Agricultural and Home Economics 
Practices (Washington: U.S.D.A. Federal Extension Service Circular, 
495). 
23G. Beal, E. Rogers, and J. Bohlen, "Validity of the Concept of 
Stages in the Adoption Process, Rural Sociology, Vol. XXII (1957), 
pp. 166-168. 
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Copp; Still and Brown conducted two research studies to determine 
whether the concept of a five-stage adoption process is empirically 
valid. Both studies concluded that the concept of stages is valid. 
The examination of literature dealing with the adoption process 
supports validity of the adoption stages concepts. There is little evi¬ 
dence as to exactly how many stages there are in the adoption process. 
For example on the number of stages, Rogers commented that: 
One critic of the adoption process model concludes that only 
two stages are necessary and sufficient—Awareness and 
Adoption--with awareness always occurring before adoption. 
Past diffusion literature indicates that there is little 
agreement on the number of stages in the process, although 
researchers generally recognize that adoption is a result of 
a sequence of events and not random behavior.25 
Since the five-stage model of the adoption process has been widely 
known and used in the area of adoption-diffusion research, it seems, 
for the present time, conceptually clear, and practically sound to 
utilize the five-stage adoption process which is discussed in the follow¬ 
ing paragraphs. 
Stages in the Adoption Process 
Five stages of the adoption process are discussed here with special 
reference to their utilization in Saudi Arabia. 
24J. Copp, M. Still, and E. Brown, "The Function of Information 
Sources in the Farm Practice Adoption Process," Rural Sociology,, Vol . 
XXIII (1958), pp. 146-157. 
25E. Rogers and F. Shoemaker, Communication of Innovation: A 
Cross-Cultural Approach (New York: The Free Press, 1971), p. 101. 
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Awareness Stage. At the awareness stage, the individual first learns 
about a new idea, product, or practice. He has no specific information 
about it yet is motivated to seek further information. This is the 
first exposure of the individual to the innovation. It should be fol¬ 
lowed by other steps, if the process is going to proceed. 
The awareness stage is considered by most researchers as non- 
purposive occurrence, an accidental event. Some others argue that 
the awareness stage should be purposive. This point of view claims 
that awareness does not take place unless the individual initiates the 
awareness and has a problem or a need that the innovation promises to 
solve. 
In the context of the present study, Saudi farmers have felt the 
need for increasing the production through the use of commercial ferti¬ 
lizers. Over 60 percent of the farmers who are using fertilizer in one 
way or another learned about the improved fertilizer practice through 
meetings with local extension workers. They came voluntarily to these 
meetings, knowing ahead of time that a new fertilizer practice was the 
subject to be discussed with extension workers. This was, of course, 
announced ahead of time. The writer believes that this situation satis¬ 
fies both arguments concerning the awareness stage. 
Interest Stage. At this stage, the individual develops an interest in 
the proposed idea or practice. He tries to compare it to his own ideas 
and practices, but he does not have enough information to form a judge¬ 
ment. He seeks information about it in every possible way. 
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The individual in this stage is in a dissonant situation. He tries 
to reduce his dissonance through acquiring more knowledge about the new 
practice. He is more involved in the process than he was in the aware¬ 
ness stage, and his activities are definitely purposive. 
It is appropriate here to note in this respect that farmers 
involved in this study were faced with some limitations with regard to 
sources of information about the proposed fertilizer practice. It was 
mentioned earlier that this practice was recommended by specialists of 
the Ministry of Agriculture represented in the area by local extension 
workers who were the only accurate sources of information. On the 
other hand, a relatively short time has passed since the practice was 
introduced to the area. It was not until the third year that farmers 
could obtain information about it from other farmers as well as other 
sources. 
Evaluation Stage. At the evaluation stage, the individual has already 
collected some information about the idea, product, or practice; he 
weighs the pros and cons in comparing it to his own. He is in a process 
of a mental trial. If he feels that advantages of the proposed innova¬ 
tion outweigh that of old practices, he may decide to try it. Evalua¬ 
tion is, in effect, involved in all stages, but it is more of a leading 
activity in this stage. It is purely a mental activity. Rogers and 
Lionberger27 both called it the mental trial stage. Favorable or 
26£, Rogers, Diffusion of Innovations (Mew York: The Free 
Press of Glencoe, 1962), p. 83. 
271_|. p_ Lionberger, Adoption of New Ideas and Practices^ p. 2j. 
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unfavorable feelings toward the idea are involved at the evaluation 
stage. 
Trial Stage. At the trial stage, the individual uses the innovation on 
a small scale. The information he collected were enough to convince 
him of the advantages of the innovation but he is still fearing the 
big risk that may arise from a full scale use of it. He prefers to see 
the results of the small trial which may add a stronger support to the 
innovation. The trial stage is a crucial one, especially when farmers 
pass through the first stages without having a chance to observe the 
practice tried in their locality. While rejection of the innovation may 
occur at any stage in the adoption process, it sometimes happens when 
results of the trial stage are bad or misinterpreted. 
In Saudi Arabia, result demonstrations of the improved fertilizer 
practice were done right on farmers fields in the locality. They were 
done by farmer demonstrators under the direction of extension workers. 
They may well serve as trials, at least, for the demonstrators and for 
some of their neighbors who skip the trial stage in adopting the prac¬ 
tice . 
Adoption Stage. At the adoption stage, the individual decides to con¬ 
tinue the full use of the innovation. He is now satisfied with the 
results of the trials and has reached a conviction situation that the 
practice is profitable. It is unlikely that the individual decided to 
adopt the practice unless he is convinced of its significant advantages 
In general, this conviction occurs after the individual passes through 
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the four preceding stages respectively. But it may occur that he 
becomes convinced without passing through every one of them. This can 
be visualized as in Figure 2. 
Process of Change 
Many efforts have been made to find theories that would explain 
adoption behavior of farmers. Efforts were directed either to identify¬ 
ing variables that enter the adoption process or to finding explana¬ 
tions of how ideas (technology) diffused among farmers. Studies have 
shown that adoption of an innovation by the farmer involves change in 
the behavior of the farmer. An important question is, "How does this 
change occur?" Leagans summarized theories to explain the process of 
change in various disciplines as follows: 
Sociologists suggest that change occurs by the alteration 
of goals, structures, or process in a social system. 
Change, therefore, from the sociologists' point of view, is 
basically a group behavioral change--change in group goals, 
norms, values, relationships and structures. Cultural 
anthropologists view changes as spontaneous changes "caused 
by the diffusion process." They suggest that change is 
inevitable as long as there is contact and when there are 
things (culture, facts, materials, social structures, etc.) 
to be diffused. . . . Many economists put forward a theory 
of economic determinism. They view man as an economic being 
and regard his need as a motivating basis for change. 
. . . Interaction among human beings, according to social 
psychologists, is the basis for social change. Interaction 
is dynamic—change is its product.28 
28J. P. Leagans, "Model Building for Development Change Through 
Re-Patterning the Human Behavioral Variable," Graduate Program in 
Extension and Continuing Education, Department of Education, College 
of Agriculture and Life Sciences (Ithaca: Cornell University Press, 
1974) , pp. 24-25. 
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Figure 2. A PARADIGM OF ADOPTION PROCESS 
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Forces of Change 
In any adoption process, it is necessary to determine the factors 
which shape or modify the pattern of behavior. According to Lippitt,29 
there are three types of forces for change: 
1. Change Forces, that motivate people to change by creat¬ 
ing dissatisfaction with the status quo, and favorable 
judgement of potential future situations; 
2. Resistance Forces, which motivate people not to 
change, which rise from uncertainty of the unknown and 
inability to change; and 
3. Interference Forces, which obstruct change without 
being directly related to it. 
Foster, on the other hand, identified two kinds of forces. Accord¬ 
ing to him: 
. . . all societies are constantly in a state of relative 
tension. Each society can be thought of as a host of two 
kinds of forces: those that seek to promote change and 
those that strive to maintain the status quo.30 
According to Lionberger, as quoted by Leagans : 
. . . social forces, such as neighborhoods, communities, 
families, social cliques, reference groups, and formal 
groups; cultural factors, such as values and attitudes; 
personal factors, including age, education, psychological 
characteristics; and situational factors, including farm 
29Ronald Lippitt, et al ., Dynamics of Planned Change (New York: 
Harcourt, Brace and World, Inc., 1958), p. 6. 
30q. m. Foster, Traditional Societies and Technological Change, 
2nd edition (New York! Harper and Row, 1973), p. 76. 
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income, size of farm, tenure status, community prestige, 
and level of living are among the forces that encourage’or 
discourage change in behavior by rural people.31 
Reeder describes changes as a behavior, attitude or belief that is 
different from one previously held. According to him: 
Since behavior and beliefs are consistent with one another, 
the planner must see how the proposed policy ends relate 
to the existing beliefs of the population. The solution 
components will have to be more powerful if the proposed 
change is dissonant rather than harmonious with the exist¬ 
ing beliefs and actions of the public involved. Therefore, 
the more known about actors' beliefs and disbeliefs and the’ 
weights assigned to the various factors, the more probable 
it will be to develop a program that fosters the desired 
change in the public's beliefs and behavior.32 
Reeder believes: 
. . . that there are multiple factors that influence deci¬ 
sion making and social action. Regardless of the forms of 
the social action, the actions themselves are influenced by 
some or several of ten types of beliefs and disbeliefs 
(meanings). These beliefs and disbeliefs influence deci¬ 
sions and social action in varying degrees, and seldom is 
only one belief or disbelief operational.3^ 
Reeder approaches practice adoption in terms of a theoretical frame 
of reference for beliefs, disbeliefs and social action. He identifies 
four forms of social action or social expression: opinions, sentiments, 
31J. P. Leagans, "Model Building for Development Change Through 
Re-Patterning the Human Behavioral Variable," Graduate Program in 
Extension and Continuing Education, Department of Education, College 
of Agriculture and Life Sciences ("Ithaca: Cornell University Press, 
1974), p. 26. 
32W. W. Reeder and N. L. LeRay, Some Implications of Social 
Action, Department of Rural Sociology Bulletin No. 74 (Ithaca, New 
York: Cornell University, 1973), p. 2. 
33W. W. Reeder, Beliefs, Disbeliefs and Social Action, Department 
of Rural Sociology Bulletin'No. 74 (Ithaca, New York: Cornell 
University, 1973), p. 2. 
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hypothetical action, and gross behavioral response; and ten types of 
beliefs and disbeliefs, namely: (1) goals, (2) belief orientations, 
(3) value standards, (4) habit and custom, (5) expectations, (6) commit¬ 
ment, (7) force, (8) opportunity, (9) ability, and (1) support. 
Sometimes behavior and beliefs are consistent with one another. 
There are critics who believe this may not happen due to the influence 
of some other factors. In this situation, an adjustment takes place 
between actor's beliefs and his action. C. M. Coughenour points out 
that: 
To my knowledge, there has been little or no research that 
helps clarify the relationship between adoption, as applied 
to the use of innovation, and diffusion, referring to the 
establishment of a collective belief. Is the belief 
established prior to complete adoption among practitioners 
or subsequently? This is obviously part of the general 
problem of the relationship between systems of beliefs and 
behavior. Sometimes belief and behavior correspond, some¬ 
times they do not.34 
This means that there may be some other factors influencing adop¬ 
tion behavior in addition to beliefs and disbeliefs of farmer. The 
writer looked into various theories advanced by a number of behavioral 
scientists. The purpose was to find any theory which could help in 
analyzing the adoption behavior of farmers. 
The Behavioral Differential Model advanced by Leagans for analyz¬ 
ing behavioral change takes into consideration numerous theories 
presented by various disciplinary groups, and gives a new direction on 
a new approach for studying behavior change. 
3^C. M. Coughenour, "Some General Problems in Diffusion," Piffusion 
Research Needs, North Central Regional Research Bulletin 186 (Columbia: 
University of Missour, 1967), p. 14. 
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A New Approach for Studying Behavioral Change 
In order to come up with a single theory which could help in ana¬ 
lyzing the adoption behavior of farmers, a host of scholars have been 
looking into various theories advanced by a number of behavioral 
scientists. For example, the behavioral differential theory advanced 
by Leagans was a result of a synthesis of theories taken from various 
disciplinary groups. 
According to Leagans, the essence of the change process is: 
. . . the interaction of two sets of opposing forces: 
(1) change incentives and (2) change inhibitors. These 
influencers create tensions that motivate action and result 
in change. Each set at a given time and in a given situa¬ 
tion may consist of certain manifestations of physical , 
cultural, economic, psychological, biological, technologi¬ 
cal, political, aesthetic, religious, or educational forces. 
The interaction influence, then, of these two sets of 
opposing forces shapes and controls the nature of change, 
which may be broadly classified as (1) passive, (2) dynamic, 
or (3) semi-dynamic. Hence, to identify the dissonance 
between these two opposing forces for change, to identify 
the variables composing each set of forces, and to explain 
the interaction of these variables in relation to their 
influence on specific patterns of human behavior, is to 
explain the dynamics of behavioral change. . . . 
In a summary, the extent of human behavioral changes in a 
given situation and time frame will be proportional to the 
valence of change incentives and inversely proportional 
to the valence of change inhibitors influencing the 
behavioral patterns of people. 
Leagans' Behavioral Differential Model is based on at least three 
assumptions. These are: 
1. Changes in people's behavior toward desired objectives 
constitute the ultimate dependent variable, i.e., it 
is people who are the "gatekeepers" in modernization, 
especially in free-choice societies. The use of 
technology and other inputs, therefore, is dependent 
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upon acceptance and application by the people in posi¬ 
tions to use them, and, hence, should be viewed as 
independent variables in the change process. 
2. People always live in physical, social, economic, and 
political environments and, in most situations, are 
subject to a galaxy of forces from both internal and 
external sources to which they respond and which pat¬ 
tern the behavior of individuals, groups or govern¬ 
ments. The resulting patterns of people's behavior 
determine the quality of life. 
3. To change the balance, equilibrium or valence of 
environmental forces in the direction of planned 
change requires intervention from external sources, or 
the introduction of new forces for change--new tech¬ 
nology, new social institutions, extension systems, 
production requisites, etc.--designed to influence 
change in desirable directions.35 
Leagans constructed a paradigm to explain the process of behavioral 
change (see Figure 1). He divided the change process into three phases. 
The items included as change incentives and disincentives in the three 
phases are selected from the results of research designed to identify 
the physical, economic, social, technological, political and educa¬ 
tional forces which comprise "pushes" and "pulls" in peoples' behavior. 
The three phases of the change process are: 
1. Static Phase: An equilibrium is created in the cumula¬ 
tive behavior of people when the cluster of change 
incentives in their environment is equalized, and 
consequently offset, by an equal force exerted by the 
existing cluster of change inhibitors. When these 
forces for, or against, behavioral change offset each 
other, a static or status quo situation prevails. 
2. Dynamic Phase: To create a dynamic situation requires 
the introduction of change incentives sufficient to 
35J. P. Leagans, "Model Building for Development Change Through 
Re-Patterning the Human Behavioral Variable," Graduate Program in 
Extension and Continuing Education, Department of Education^ College of 
Agriculture (Ithaca! Cornell University Press, 1974), p. 27. 
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create an imbalance, or a greater force for change 
than is extended by the existing change inhibitors. To 
create such an imbalance, at least four major steps are 
necessary: (a) introduction of forceful new incentives, 
(b) strengthening change incentives already present, 
(c) improving the complementarity of change incentives, 
and (d) weakening or removal of change inhibitors 
present in the situation. 
3. Semi-Dynamic Phase: The upward trend induced in the 
dynamic phase tends to revert to a static situation, 
but it remains at a higher level of desirable 
behavioral change, and the upward trend continues with 
a slight upward incline resulting from accumulation 
or the multiplied effect. This situation results when 
physical , technological , educational , and other inputs 
reach optimum levels of effect.36 
Besides the two opposing forces, incentives and disincentives, 
Leagans also places great importance on the valence of each incentive 
and disincentives. According to him, it is not enough to identify the 
number and kinds of forces constituting incentives and disincentives. 
It is important to determine the valence or force of each incentive and 
disincentive because this force ultimately determines the cumulative 
valence that affects the total behavioral change. 
Leagans argues that: 
Rate of change is largely determined by the number and 
kinds of change incentives introduced, the valence of each 
as measured by the extent of their contribution to attain¬ 
ing change objectives, the complementary of the inputs, the 
speed with which they are introduced, and the effectiveness 
with which they are internalized by the people in a posi¬ 
tion to utilize them.37 
36j. p. Leagans and C. P. Loomis (eds.). Behavioral Change in 
Agriculture: Concept and Strategies for Influencing Transition 
(Ithaca, New York: Cornell University Press, 1971), p. 127. 
37ibid., p. 127. 
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Communication 
The process through which a source passes a new idea (an innova¬ 
tion) to its potential user (adopter) is referred to as communication. 
Through some mechanism, the source and the potential user get con¬ 
nected. Leagans has defined communication as follows: 
Communication is the process by which two or more people 
exchange ideas, facts, feelings or impressions in ways that 
each gains a common understanding of the meaning, intent 
and use of a message. In essence, it is the act of getting 
a sender and a receiver tuned together for a particular 
message or a series of messages.38 
Communication involves transmission of knowledge, skills and feel¬ 
ings from one individual to another. This is done through the use of 
symbols. The individuals communicating with each other acquire a com¬ 
mon understanding of the message communicated through symbols. 
It is envisaged that the communication process consists of dif¬ 
ferent elements. According to Leagans ,3^ there are six key elements in 
this process. These are: (1) the communicator, (2) the message, 
(3) the channels of communication, (4) the treatment of the message, 
(5) the audience, and (6) the audience response. 
A communicator is a person who initiates the communication process. 
He is a source of information, and a key person in communication. In 
adopting an innovation, farmers may use a variety of information 
sources, and these may be different stages in the adoption process. 
38J. P. Leagans, The Communication Process in Rural Development 
Cornell International Agricultural Development Bulletin Mo. 1 (Ithaca, 
New York: Cornell University Press, 1963), p. 5. 
39 Ibid., p. 10. 
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Credibility of an information source as viewed by potential adopters 
is among the factors influencing effectiveness of communication. 
A message is an idea or subject matter which a communicator--a 
source—intends to communicate to an audience. In the context of adop¬ 
tion, it is the innovation which the source plans to communicate to 
its potential user—the audience. An expected change will take place 
in the behavior of the audience only if he acts on the message relayed 
by the source. A message has, therefore, to be in line with the 
audience's interests and abilities. 
Channels are the links which connect a source of information to 
an audience. They carry a message from the former to the latter. 
Berio40 has observed that a channel is a medium which functions as a 
carrier of a message, and that a message can function only in some 
channel. Radio, television, books, bulletins, newspapers, magazines, 
organized tours, meetings, fairs, demonstrations, letters and personal 
contacts are common channels through which agricultural innovations are 
communicated to farmers. 
Communication helps to bring about change in the behavior of an 
audience. It can be viewed as a teaching-learning process. It involves 
teaching on the part of a communicator, and learning on the part of an 
audience. Channels of communication used by the communicator form his 
teaching tools. In this respect, good communication may be regarded 
as the essence of good teaching. 
^David F. Berio, The Process of Communication (New York: Holt, 
Rinehart and Winston, 1960), p. 64. 
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Learning requires repeated reinforcements for consolidating and 
maintaining performance by the learner-the audience, who receives the 
message. It is observed that much of the message contents received by 
the learner are forgotten by him and lost after some time. Repetition 
facilitates retention of the message contents and consolidation of the 
learner's performance. Use of different channels can facilitate this, 
besides helping to maintain the learner's interest by introducing 
variety. Learning, thus, is more effective when the subject matter is 
received in a variety of ways.* * * 4^ The use of various channels helps to 
stimulate the learner's participation and meet the individual dif¬ 
ferences in learning.43 
Treatment of a message is the way in which the message is handled 
while communicating it to an audience.43 Whether the audience has 
understood the message depends on, among other factors, the treatment 
of the message. 
An audience may be one or more individuals who are at the other 
end of the communication process. It is expected to receive the message 
and benefit from it. A communicator is successful in his task when the 
audience has received the message and correctly understood and acted 
41m. C. Wilson and G. Gallup, Extension Teaching Methods and Other 
Factors that Influence Adoption of Agricultural and Home Economics 
Practices (Washington, D. C.: U.S.D.D.A., Federal Extension Service 
Circular 495, 1955), pp. 19-20. 
4^M. S. Knowles, Informal Adult Education (New York: Association 
Press , 1956), p. 35. 
4^J. P. Leagans , The Communication Process in Rural Development, 
p. 15. 
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upon it to produce a desirable change in behavior. The element of 
audience response refers to how an audience responds to a message. It 
is the action taken by the audience as a result of the communicator's 
efforts. 
Knowledge of an audience's characteristics can enable a 
communicator--a source of information--to select messages of the 
audience's interests and to choose appropriate channels for communicat¬ 
ing these messages. Without this knowledge, the communicator's efforts 
are not likely to succeed. Referring to behavioral change of adoption, 
it can, therefore, be said that the farmers' characteristics would 
influence their ability to receive and use gainfully the information 
about innovations. Farmers with certain characteristics are likely to 
possess this ability more than those rating low on these characteris¬ 
tics . 
In a free-choice society, farmers have freedom to choose between 
alternative courses of action. Whether they decide in favor of an 
innovation and adopt it depends to a great extent on their motivation 
to do so. Various factors or forces (which is discussed later) acting 
as incentives and disincentives tend to influence motivation, and 
hence adoption of agricultural innovations. 
Scheme of Communication of New Ideas 
Knowledge of the technologies necessary to increase agricultural 
production, improved health, and development in general is available 
somewhere in the world. With the present development of mass communica¬ 
tion and the immense advance in recent years in the physical means of 
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communication and cultural contact, these technologies can be made 
available in almost any part of the world in an incredibly short time. 
But the serious aspect of the problem of communication in Saudi Arabia 
as well as other developing countries is the low rate of literacy which 
makes the rural folk unable to read and learn. Problems in communica¬ 
tion are further complicated by the impress of traditional social 
customs, and usages which are rooted in group spirit, beliefs, value 
systems and cultural norms which frequently defy and more frequently 
defeat efforts in communicating new ideas of technology and in making 
them accepted. These aspects of peasant life must be understood by 
the communicators, and this is the area in which the educators, 
anthropologist and sociologist can make a very significant contribu¬ 
tion . 
Communication in the pragmatic sense may be regarded as a process 
in which an innovation is introduced into another culture by the com¬ 
municator and during which there is "reaction" by the members of the 
recipient culture and ultimate rejection or acceptance of the new ideas 
or technique. If enough data based on actual field studies can be col¬ 
lected and analyzed, then specific characteristics of this process can 
be observed. Even a recurring pattern of the most important charac¬ 
teristics may emerge and general social theory of the process of com¬ 
municating a new idea could be formulated. 
This concept can be elaborated by taking a specific case, e .g., 
that there is a "goal"—a goal of introducing new form techniques and 
technology into the rural community by a change agent who may be 
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regarded as a communicator. Then the plan is made in terms of 
process. This may be called "action" initiated to communicate new 
technology for its adoption. Then throughout the process, until the 
innovation is either rejected or integrated into the local socio¬ 
cultural pattern, a number of techniques are to be used by the innovator 
to implement his plan. The process can be viewed solely from the com¬ 
municator's point of view, and a legitimate analysis can be made con¬ 
cerning those characteristics. Analysis of this side alone would help 
in understanding as to which techniques tend to produce acceptance and 
which end in rejection. 
There is another side of the process, however, which is the 
behavior of the recipient of the new idea/technology. This can be 
characterized as "reaction" produced by the communicators' action. 
Thus, the process starts with an invention of new techniques or 
ideas. The communicator understands it, takes initial action, trans¬ 
mits it to the rural community which undergoes several influences 
before deciding as to whether to accept or reject it. The balance of 
the community is resettled by either integrating the new idea into 
its cultural pattern or by total rejection. This can be well repre¬ 
sented schematically in Figure 3. 
Within this process, most of the listed factors, or multiples of 
them, can serve as barriers or stimulants to acceptance or rejection 
of an innovation, or else no bearing on the outcome. 
So what is to be done for the better communication of the ideas? 
The main point is the utilization of socio-cultural knowledge of the 
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Figure 3. SCHEME OF COMMUNICATION OF NEW IDEAS 
1. Communicating 
ability 
2. Role 
3. Demonstration of 
Innovation 
4. Environment 
created 
5. Timing 
6. Flexibility/ 
rigidity 
7. Continuity 
(repetition) 
8. Image created 
1. Motivation of: a. Felt need, 
b. Practical benefit, c. Pres¬ 
tige sense, d. Competition, 
e. Reward, f. Novelty, g.Cul¬ 
ture- configuration. 
2. Traditional Culture: a. cus¬ 
tom, b. habits, c. norm, 
more, folk, ways, d. ethinc 
senses. 
3. Social Structure: a. group 
solidarity, b. family kin., 
c. cast, d. leadership, e. 
central authority, f. social 
institution. 
4. Belief System: a. Techno¬ 
logical, b. magical, c. 
superstitions, d. realistic 
fatalism, e. projected 
negativism. 
5. Value system. 
6. Recreation pattern. 
V 
Reject ion i 
~~i 
Acceptance 
Integration 
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community to communicate the ideas effectively. Here are some princi 
pies suggested which are applicable in any "interacting" situation: 
1. It is necesssary for the communicator to understand 
the problem at hand, the nature of stress, the 
reaction of the individual to it. 
2. The plan of communicating the new techniques should 
be planned ahead of time and in successive stages 
stretched over a period of time. 
3. Communication must establish a trust relationship. 
4. Ignorance of the ways of life other than one's own 
culture breeds an indifference and callousness which 
is harmful for the communication process. 
5. Specific goals of endeavor in ones' own society cannot 
be taken for granted as psychologically natural as 
the incentives are not identical for all cultural sys¬ 
tems . 
6. Take into consideration cultural values and the under¬ 
lying guiding principles of the comments. 
7. Do not think of people as national, or class stereo¬ 
type. 
8. Do not expect people to adopt behavior or adopt innova¬ 
tion for which they have no underlying system. 
9. Remember that there are profound differences in 
beliefs, sentiments, habits and customs among the 
various countries. 
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10. Remember any individual is born and brought up so 
as to fit into the cultural pattern. 
11 . Do not expect people to adopt behavior or carry on 
programs which cannot be integrated in the cultural 
pattern. 
12. The pattern of leadership in the social organiza¬ 
tion of a community greatly affects the way it 
reacts to a new idea. 
Finally, it can be said that when a communicating agent is con¬ 
cerned with people all over the world as human and their culture and 
way of life have got meaning, then he will look beneath the surface. 
This will enhance the communication and finally adoption of new ideas/ 
technology. 
Factors Associated with Adoption of New Innovations 
It will be an almost impossible task to make, what might be 
regarded as, a comprehensive review of all the studies which have been 
done on the adoption and diffusion of agricultural practices. The 
latest bibliography prepared by Rogers (1967) had hundreds of dif¬ 
ferent studies reported. Such a review is, however, beyond the scope 
of the present study.45 Therefore, for the purpose of this study, the 
44E. Rogers, "Mass Communication and the Diffusion of Innovations: 
Conceptual Convergence of Two Research Traditions," paper presented at 
the Association for Education in Journalism, Boulder, Colorado, August 
1967. 
45 See, for example. Table 4. 
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literature review on the adoption and diffusion of new ideas will be 
based on the accessibility of the literature and the relevancy to the 
specific topic at hand. 
It is important to notice that the factors associated with adop¬ 
tion of innovations are not independent of each other nor of the process 
of adoption. The adoption of a new practice is affected by the effect 
of a group of factors which interact during the whole process of the 
mental activity that individuals go through prior to adoption. 
Before elaborating any further on the factors associated with 
adoption of innovations, it should be made clear that, although the 
adoption process may follow the same theoretical principles regardless 
of the kind of innovation, the main emphasis has been and will continue 
to be on innovation dealing with agricultural practices. 
Personal Factors. In investigation from the point of view of personal 
variables, such factors as age, psychological factors, and education 
have been used frequently. By combining these variables under personal 
factors, we will face a great deal of contradiction among the findings 
since the content of these variables are different. Therefore, for the 
purpose of this discussion, when referring to personal factors, we 
imply the age variable and nothing else. 
It is a common feeling that elderly farmers resist adoption of new 
practices or any way of change they fear may risk their security or 
prestige. Also, very young farmers are thought to be less inclined to 
undergo drastic changes in accepting new practices because their finan¬ 
cial situation is not strong enough to encourage them to do so. Middle 
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age farmers are thought to be the most tolerant for change to new ideas. 
Studies by Copp and Brown (1958),46 and Gross and Taves (1952)47 
reported results which support this line of reasoning. 
The following are some of the studies focusing on age. Marsh and 
Coleman (1955) found "a negative relationship between age and adop- 
48 
tion of nine out of ten practices." 
49 50 
Copp (1958), Dean (1958), Partenheimer and Hildebrand (1958), 
52 
and Wilkening (1962) found negative correlation between age and farm 
practice adoption. 
4^J. H. Copp, M. L. Still, and J. Brown, "The Function of 
Information Sources in the Farm Practice Adoption Process," Rural 
Sociology, Vol . XXIII (June 1958), pp. 146-157. 
47N. C. Gross and M. J. Taves, "Characteristics Associated with 
Acceptance of Recommended Farm Practices," Rural Sociology, Vol. XVIII 
(December 1952), pp. 321-327. 
4^P. Marsh and L. Coleman, "The Relation of Farmer Characteristics 
to the Adoption of Recommended Farm Practices," Rural Sociology, Vol. 
XX, No. 3-4 (September-December 1955), pp. 291-293. 
4^j. H. Copp, "Toward Generalization in Farm Practice Research," 
Rural Sociology, Vol. XXIII (1958), pp. 103-111. 
5QA. Dean and Others, "Some Factors Related to Rationality in 
the Decision Making Process," Rural Sociology, Vol. XXIII (1958), 
pp. 121-135. 
51P. E. Hildebrand and E. J. Partenheimer, "Socio-Economic 
Characteristics of Innovators," Journal of Farm Economics, Vol. 40 
(1958), pp. 446-449. 
52E. A. Wilkening, J. Tully, and H. Presser, "Communication and 
Acceptance of Recommended Farm Practices Among Dairy Farmers of North 
Victoria (Australia)," Rural Sociology, Vol. XXVII (June 1962), 
pp. 138-175. 
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However, it should be noted that studies made by Lionberger and 
r a 
Coughenour (1957), Beal and Rogers (I960),54 and Marsh and Coleman 
(1962) have shown that age is positively related to adoption. 
Cummings (1950) and Rizwani (1964)57 reported that the age of the 
farm operator does not bear any significant relationship to practice 
adoption. 
Psychological Factors. In investigation from the point of view of 
psychological principles, such factors as attitudes, achievement, 
orientation, adoption proneness, and innovativeness have been used fre¬ 
quently. The following are some of the studies focusing on psychologi¬ 
cal principles. 
In 1950, Wilkening used sociopsychological factors to explain 
adoption of practices in tobacco growing among farmers in North 
Carolina. He found the attitudes of the farmers toward education for 
^H. F. Lionberger and C. M. Coughenour, Social Structure and 
Diffusion of Farm Information (Columbia: Missouri Agricultural 
Experimental Station Bulletin 631, 1957). 
54 G. M. Beal and E. M. Rogers, The Adoption of Two Farm Practices 
in a Central Iowa Community (Ames: Iowa Agricultural Experiment 
Station Bulletin 631, 1957). 
55C. P. Marsh and A. L. Coleman, "The Relation of Farmer's 
Characteristics to Adoption of Recommended Farm Practices," Rural 
Sociology, Vol . XXVII (1962), pp. 316-326. 
J. Cummings, "The Differential Adoption of Recommended Farm 
Practices Among Dairymen in a New York County" (M.S. dissertation, 
Cornell University, 1950). 
57a. r. Rizwani, "Adoption of Recommended Farm Practices in 
Selected Rural Communities of New York State" (M.S. dissertation, 
Cornell University, 1964). 
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boys going into farming (conservatism), toward nonagricultural experi¬ 
ence (religion, education and movies), and dependence upon neighborhood 
and kinship ties were significantly related with an index of adopted 
farm practices. 
Hoffer and Strangland (1958), in their study on attitudes and values 
in relation to the adoption of four corn-growing practices--soi 1 
testing, increased number of plants per acre used59--identified five 
categories of values: (1) efficiency, (2) willingness to take a risk, 
(3) progress, (4) security, and (5) conservatism. They concluded that: 
. . . the attitudes and values of the farmer himself seem to 
be the determining influence in the adoption of the practice. 
In general, if a farmer is efficient, has initiative, and is 
progressive, he is likely to adopt approved practices. On 
the other hand, if he is conservative and values security 
highly, he is likely to postpone adoption of a practice or 
may never adopt it.oO 
Ramsey, Poison and Spencer (1959) investigated value orientations 
to explain adoption of practices by 97 New York State dairy farm opera¬ 
tors in 1955They identified twelve categories of value orientation: 
(1) achievement, (2) belief in science, (3) efficiency and practicality, 
(4) material comfort, (5) external conformity, (6) progress. 
58Eugene A. Wilkening, "A Sociopsychological Approach to the Study 
of the Acceptance of Innovations in Farming," Rural Sociology, Vol . 
XV, No. 4 (December 1950), pp. 352-364. 
59Charles R. Hoffer and Donald Strangland, "Farmers' Attitudes and 
Values in Relation to Adoption of Approved Practice in Corn Growing," 
Rural Sociology, Vol. XXIII, No. 2 (June 1958), pp. 112-120. 
60Ibid., p. 120. 
^Charles E. Ramsey, Robert A. Poison, and George E. Spencer, 
"Values and the Adoption of Practices," Rural Sociology,, Vol. XXIV, 
No. 1 (March 1959), pp. 35-47. 
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(7) fami 1 ism, (8) farming as a way of life, (9) belief in hard work, 
(.10) individualism, (11) security, and (12) traditionalism. They con¬ 
cluded: 
. . . (that) significant, linear, negative relationships 
were found between the behavioral adoption scale and two of 
the.value orientations: security and traditionalism. Sig¬ 
nificant linear relationships were found between the lime 
scale (cognitive adoption) and five value orientations: 
positive relationships with achievement, science, and mate¬ 
rial comfort and negative relationships with security and 
traditionalism. All relationships were low in magn’itude.62 
Fliegel and Kivlin (1966) confirmatively found that perception of 
attributes of innovations has effect on the adoption of the innovations. 
This finding was supported by two sets of data: 1959 data and 1964 
data.^ in 1959 , they identified ten attributes of farm practice 
innovations as perceived by a panel of professional farm advisors, 
dealers in farm supplies and equipment, and leading farmers. The ten 
attributes were initial cost, continuing cost, rate of recovery of 
costs, saving of time, saving of discomfort, complexity, compatibility, 
association with dairying, mechanism attraction, and divisibility for 
trial. In 1964, they asked the farmers themselves to rate the attri¬ 
butes of 33 of the innovations. They concluded: 
... The examination of relationships of attributes with 
rate of adoption provided a comparison of the effect of the 
changes in methodology, and also yielded suggestive quali¬ 
fications of conclusions drawn from the earlier study. The 
later study showed that mechanical attraction, a saving of 
^2Ibid., p. 35 . 
63Frederick S. Fliegel and Joseph E. Kivlin, "Farmers' Perceptions 
of Farm Practice Attributes," Rural Sociology, Vol . XXXI, No. 2 
(June 1966), pp. 197-206. 
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time, and, to some extent, cost attributes, had low or 
unimportant correlations with the rate of adoption. Com¬ 
plexity, a saving of discomfort, association with dairy¬ 
ing, and divisibility for trial, while varying in their 
influence, appeared more highly related with adoption.64 
As a result of the low correlation coefficients they obtained, the fur¬ 
ther suggestion was made that the: 
. . . analysis of compatibility indicated that this 
theoretically important concept needs further refinement 
to disclose its contribution to diffusion research.65 
Moulik, Hrabovszky and Rao (1966) found that the adoption of 
nitrogenous fertilizer among North Indian farmers is a function of 
psychological factors. Based on multiple correlation and multiple 
regression analysis, they concluded: 
. . . (that) the farmers' attitudes toward nitrogenous 
fertilizer, knowledge about nitrogenous fertilizers, self¬ 
rating of innovation proneness, self-rating of economic 
motivation and self-rating of closeness with extension 
agents, were significantly associated with the levels of 
adoption of nitrogenous fertilizer to the extent these 
five independent variables jointly contributed to 80 per¬ 
cent of the variation of levels of adoption of nitrogenous 
fertilizers. Self-rating of economic motivation showed 
negative association with the level of adoption of nitro¬ 
genous ferti1izers .66 
When Chattopadhyay and Pareek (1967) measured the Adoption Quotient 
of multi-practice adoption behavior in their study of farmers in a North 
Indian village, they found that of the three variables they used--value 
Ibid., p. 206. 
65Ibid. 
66T. M. Moulik, J. P. Harbovszky, and C. S. S. Rao, "Predictive 
Values of Some Factors of Adoption of Nitrogenous Fertilizer by North 
Indian Farmers," Rural Sociology, Vol. XXXI, No. 4 (December 1966), 
p. 467. 
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orientation, change proneness, and level of aspiration--multipie 
regression led to elimination of change proneness and level of aspira¬ 
tion from the prediction model, since they did not contribute to the 
variance of the Adoption Quotient scoreValue orientation 
(conservatism-liberalism) was found to predict 59 percent of the 
Adoption Quotient (by R2 = 59). Therefore, only 40 percent of the 
variation of the Adoption Quotient remained to be explained by other 
variables not investigated in the study.68 
Barban and his associates (1970) found normal distribution of 
inner-other directedness among farmers. This finding has many implica¬ 
tions relevant to various spheres of influence which are related to 
social character. From their study of households in Illinois, they 
concluded: 
. . . (that) a representative sample of Illinois commercial 
farmers revealed that the three characteristics (inner- 
other directedness, innovation proneness, and adoption 
leadership) were distributed quite normally in the popula¬ 
tion. Further, there appeared to be a relationship between 
social character and innovation proneness in that inner- 
directed farmers indicated the highest degree of innova¬ 
tion proneness.69 
Sociological Factors. Individuals do not exist in isolation but are 
embedded in a social system of which they are members. This membership 
6?The Adoption Quotient is explained in Appendix C. 
68S. n. Chattopadhyay and U. Pareek, "Prediction of Multi- 
Practices Adoption Behavior from Some Psychological Variables," Rural 
Sociology, Vol . XXXII, No. 3 (September 1967), pp. 324-333. 
69Arnold M. Barban, et al., "A Study of Reisman's Inner-Other 
Directedness Among Farmers," Rural Sociology, Vol. XXXV, No. 2 (June 
1970), p. 232. 
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has important effects on their behavior. A person, first of all, 
belongs to a family and must conform to the role expectations of the 
family in order to maintain his esteem and respect. Number of family 
members, their sex, aspirations, and participation in the family busi¬ 
ness, influence his management decisions. 
After the individual's family comes his society in which he has 
also to maintain an esteem and respect. In doing so, he has to conform 
to the society's role expectation and live to its norms and values. 
The following works have used social factors for explaining adop¬ 
tion behavior. 
Lionberger (1952) examined adoption studies previously done for 
their approaches to a number of primary concerns: (1) approved prac¬ 
tices adopted and the reasons for adoption; (2) educational effective¬ 
ness of communication media; (3) the diffusion process; and (4) the 
sociocultural or social-psychological factors which limit or condition 
the adoption of approved farm and home practices. He concluded that: 
. . . farm and home practice improvements are affected by 
all the factors which condition the diffusion of culture 
traits. Many of the psychological, social and cultural 
factors involved in the acceptance-use process can be 
detected and evaluated only in the context of the total 
sociocultural configuration of which they are a part. 
Since these factors are group-determined, it is in the 
group situation that their influence must be assessed.70 
Wilkening (1952) found among North Carolina farm operators that 
there was little difference in adoption between informal leaders and 
^Herbert F. Lionberger, "The Diffusion of Farm and Home 
Information as an Area of Sociological Research," Rural Sociology, 
Vol . XVII, No. 2 (June 1952), p. 132. 
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general farm operators. Wilkening suggests that these "informal 
leaders" reflect the conservative and traditional values of the com¬ 
munity studied, and, thus, are unlikely: 
... to accept a new idea unless it supports the existing 
social and cultural system, or unless it is likely to 
meet with group approval.71 
Marsh and Coleman (1954) argued against this conclusion and on the 
basis of their Kentucky data they concluded that: 
... in areas of high adoption, the adoption scores of 
farmers listed as sources of information were decidedly 
higher than those of most farmers, while in areas of low 
adoption the scores of the "leaders" were only slightly 
higher than those of other farmers.72 
Marsh and Coleman, in analyzing their 1950 Kentucky data, found 
support for their hypothesis which stated that "adoption of agricul¬ 
tural practices is in part a function of the farm operators primary 
group memberships." They observed: 
. . . the extent of this influence presumably depends on 
the closeness of the operator's ties to these groups and 
on the extent to which farm practices are group- 
sanctioned.73 
Lionberger and Hassinger (1954) tested the influence of four 
aspects of the neighborhood concept on adoption: 
71 Eugene A. Wilkening, "Informal Leaders and Innovators in Farm 
Practices," Rural Sociology, Vol . XVII, No. 3 (September 1952), p. 272 
72C. paui Marsh and A. Lee Coleman, "Farmers' Practice-Adoption 
Rates in Relation to Adoption Rates of 'Leaders,'" Rural Sociology^ 
Vol. XIX, No. 2 (June 1954), p. 181. 
73C. paul Marsh and A. Lee Coleman, "The Relation of Kinship, 
Exchanging Work and Visiting to the Adoption of Recommended Farm 
Practice," Rural Sociology, Vol. XIX, No. 3 (September 1954), p 291 
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. . . (1 ) personal sources of farm information; (2) places 
where farm operators most frequently saw and talked to 
other farm operators; (3) sources which farm operators 
considered most useful to them; and (4) clique membership 
of farm operators.'4 
For 277 Missouri farm operators, these provided a meaningful indicator 
for the independent variable. The authors said they did not use these 
variables to explain adoption behavior but to provide a meaningful 
leading edge for further study in adoption of innovation. 
Marsh and Coleman (1954) investigated the neighborhood concept 
and used it for explaining adoption behavior of farmers. Their study 
was based on the assumption that: 
. . . when a number of persons are in interaction over an 
extended period of time, mutual expectations and norms 
develop concerning the behavior of the persons involved, and 
the individual's actions are not independent of these norms 
and expectations .75 
They found that adoption is related to the neighborhood of residence and 
that the neighborhoods which are low in adoption also tend to be low on 
socioeconomic variables. 
The extent to which the farmers adopt recommended farm 
practices is, in part, a function of the operator's neigh¬ 
borhood of residence.76 
^Herbert F. Lionberger and Edward Hassinger, "Neighborhoods as a 
Factor in the Diffusion of Farm Information in a Northeast Missouri 
Farming Community," Rural Sociology, Vol . XIX, No. 4 (December 1954), 
p. 378. 
75C. Paul Marsh and A. Lee Coleman, "The Relation of Neighborhood 
of Residence to Adoption of Recommended Farm Practices," Rural 
Sociology, Vol. XIX, No. 4 (December 1954), p. 385. 
76 Ibid., p. 387. 
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In a 1955 article based on their 1950 study of 393 farmers in 
Kentucky, Marsh and Coleman reported that by cross-tabulation they had 
found socioeconomic status, education and contact with agency repre¬ 
sentatives to be significantly associated with adoption of most of the 
16 practices studied, but they showed less consistency when each factor 
was controlled. However, the direction of relationship was con¬ 
sistent.^ 
Lindstrom (1958) found that among Japanese farmers: 
. . . attitudes toward spotting practices were influenced 
by mass media; but the chief influence causing adoption was 
the observation of good results obtained by other farmers 
and the urging of extension advisors and neighbors.78 
Lindstrom's findings also throw some light on the farmers' perceived 
incentives for adoption behavior. He indicates that reasons for adop¬ 
tion of soil testing were good results, increased production, urging 
79 
of the advisor and necessity for doing so. 
Rogers, in 1958, developed an adoption scale and tested it against 
a set of independent variables consisting of indices of change orienta¬ 
tion, family integration and kinship orientation. By using zero order 
correlation coefficients, he found significant relationships between 
the adoption index and the change orientation index, communication 
77c. Paul Marsh and A. Lee Coleman, "The Relation of Farmer 
Characteristics to the Adoption of Recommended Farm Practices," Rural 
Sociology, Vol. XX, Nos. 3-4 (September-December 1955), pp. 289-296. 
78David E. Lindstrom, "Diffusion of Agricultural and Home 
Economics Practices in a Japanese Rural Community," Rural Sociology, 
Vol. XXIII, No. 2 (June 1958), p. 171. 
79Ibid., p. 180. 
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competence index, and status achievement index, but no significant 
relationship between the adoption index and the other indices.80 
Young and Coleman (1959) found among 434 farm operators in a 
Kentucky county that neighborhood norms may be important factors in 
the adoption of recommended farm practices. They define the term 
norm as referring to the group standards and expectations or to the 
group's prescription of the course that action should follow in a given 
situation. Thus, the 
. . . individual 's behavior is not independent of the norms 
of the social systems in which he interacts .81 
They concluded that: 
. . . (1) farmers in some neighborhoods ascribed scientific 
farming attitudes to their neighbors to a much greater 
extent than is true in other neighborhoods; (2) farm opera¬ 
tors in some neighborhoods say they are more frequently 
guided in their farming practices by the opinion and influ¬ 
ence of neighborhoods; and (3) the use of all sources of 
farming information, particularly professional sources, is 
more characteristic of farmers residing in some neighbor¬ 
hoods than in others.82 
Van den Ban did a replication of Young and Coleman's study (dis¬ 
cussed above) using 900 farmers in nine Wisconsin counties in 1954. He 
found that: 
80Everett M. Rogers, "A Conceptual Variable Analysis of 
Technological Change," Rural Sociology, Vol. XXIII, No. 2 (June 1958), 
pp. 136-145. 
81 James N. Young and A. Lee Coleman, "Neighborhood Norms and the 
Adoption of Farm Practices," Rural Sociology, Vol . XXIV, No. 4 
(December 1959), p. 373. 
82 Ibid., p. 372 . 
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... the social organization and culture of locality 
groups referred to as neighborhood districts in Young and 
Coleman's article are major factors influencing adoption 
of new farm practices. The difference in level of adoption 
for the townships studied cannot be explained by individual 
socioeconomic characteristics such as educational level , 
farm size or networth.83 
He also found that social isolation and strong social control character¬ 
istics are bases for differential adoption. 
Sawer (.1973) investigated the farm wife's role in decision-making 
related to the farm enterprise and found that the husband tends to 
assume the major decision-making role in all decisions studied (new 
crop variety, buy or rent more land, borrow money, buy farm equipment, 
make of equipment, kind of fertilizer, attend farm meeting, buy farm 
magazine, hire farm workers, try new farm practice, change crop acreage 
and switch to new crop). But, she found evidence suggesting that joint 
decisions can be seen as relatively important on matters such as borrow¬ 
ing money from the farm, buying or renting farm land, or switching to a 
new crop. Her data indicate that the wife's involvement in decision¬ 
making is greater at the awareness stage than at any other stage in the 
diffusion process. 
Sawer's data indicated that higher farm task involvement on 
the part of the wife (owner) income, and smaller farm size were impor¬ 
tant predictors associated with the wife's participation in 
83Anne Willem van den Ban, "Locality Group Differences in the 
Adoption of New Farm Practices," Rural Sociology, Vol. XXV, No. 3 
(September 1960), p. 308. 
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84 decision-making. 
Economic Factors. In investigations from the point of view of economi¬ 
cal variables, such factors as income, level of living, size olSa farm, 
economic gain, and other economic variables have been used frequently. 
The following are some of the studies focusing on economical variables. 
Several studies made by Cummings (1950), Copp (1956), Fliegel 
(1956), Wilson and Gallup (1955), Wilkening (1956), and Hildenbrant and 
Partenheimer Cl958) concluded that farmers with high incomes, in general, 
adopt more new improved farm practices.85 This, theoretically, gives 
them more increase in farm income which leads to more adoption of farm 
innovations. 
Level of living is found to be positively correlated with the rate 
oc 
of adoption of new farm practices. This is likely to be true because 
^Barbara J. Sawer, "Predictors of the Farm Wife's Involvement in 
General Management and Adoption Decision," Rural Sociology, Vol. 
XXXVIII, No. 4 (Winter 1973), pp. 412-426. 
8^g. j. Cummings, The Differential Adoption of Recommended Farm 
Practices Among Dairymen" in a New York County (Ithaca, New York: 
Cornell University, 1950); J. Copp, Personal and Social Factors 
Associated with the Adoption of Recommended Farm Practices Among 
Cattlemen (Manhattan: Kansas Agricultural Experiment Station 
Technological Bulletin No. 83, 1956); F. C. Fliegel, "A Multiple 
Correlation Analysis of Factors Associated with Adoption of Farm 
Practices," Rural Sociology, Vo. XXI (September-December 1956), 
pp. 284-292; M. C. Wilson and G. Gallup, Extension Teaching Methods, 
p. 42; E. Wilkening, Adoption of Improved Farm Practices as Related to 
Family Factors (Madison: Wisconsin Agricultural Experiment Station ~ 
Research Bulletin 183, December 1953), pp. 3-46; P. E. Hildebrand and 
E. J. Partenheimer, "Socio-Economic Characteristics of Innovators," 
Journal of Farm Economics, Vol. 40 (.1958), p. 446. 
86F. Fliegel, "A Multiple Correlation Analysis of Factors 
Associated with Adoption of Farm Practices," Rural Sociology,, Vol. XXI 
(1956), p. 284. 
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there is a direct relationship between level of living and income. 
High farm income provides opportunities for better levels of living, 
and high income is said to be associated with high rates of adoption of 
farm innovations. 
Hildebrand and Partenheimer (1958)87 found a positive relationship 
between size of a farm and adoption. Gross (1949)88 and Lindstrom 
89 (1958) found a positive relationship between total number of acres 
owned by the operator and.adoption. Fliegel (1956),90 however, did not 
find any relationship with size of farm when measured by a combined 
index of number of acres in crops and number of cows. Nor did he find 
a relationship when these items were used separately. 
Among Indian researchers, Deshmukh and Raheja (1963)9^ found that 
farmers of low socioeconomic status, comparatively, adopted less prac¬ 
tices than others due to their poor resources. 
87p. E. Hildebrand and E. J. Partenheimer, "Socio-Economic 
Characteristics of Innovators," Journal of Farm Economics, Vol. 40 
(1958), pp. 446-449. 
88N. Gross, "The Differential Characteristics of Accepters and 
Non-Accepters of Improved Agricultural Technological Practice," Rural 
Sociology, Vol. XIV, No. 2 (June 1949), p. 155. 
89D. E. Lindstrom, "Diffusion of Agricultural and Home Economics 
Practices in a Japanese Rural Community," Rural Sociology, Vol. XXIII, 
No. 2 (June 1958), p. 181. 
98F. C. Fliegel, "A Multiple Correlation Analysis of Factors 
Associated with Adoption of Farm Practices," Rural Sociology, Vol. XXI 
(1956), pp. 284-292. 
91V. S. Deshmukh and P. C. Reheja, "Relative Effectiveness of the 
Demonstrations for Introducing Seeds, Fertilizers, and Implements and 
Factors Associated with the Non-Adoption of Them," The Indian Journal 
of Agronomy, Vol. VIII, No. 2 (December 1963), p. 410. 
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On the question of economic gain as the main incentive for farmers 
to adopt innovations, Griliches 0960), in his study of hybrid corn 
diffusion, explained the difference in the time, rate and level of 
adoption among the different states and counties, in terms of the abso¬ 
lute profitability of the shift over from open pollinated to hybrid 
varieties. According to him, in areas where the profitability was 
large and clear-cut, the changeover was very rapid while the response 
was much slower in areas where the profitability was lower. In a study 
among small farmers in Eastern Nigeria, Fogg (1965)93 concludes that the 
farmers adopt a new technology provided they expect an input-output 
ratio of 1:2. Vindyarthy (1967)^ concluded from his study on farmers' 
incentives for adoption of recommended farm practices in India that 
economic incentives are significantly related to adoption. 
Objectively, small farmers regard adoption as risk taking. Accord- 
ing to Aklilu (1976), the higher the profitability of an innovation, 
the higher the intensity of willingness to take the risk. Hence, the 
relative advantage or profitability of the innovation must be quite 
92Z. Griliches, "Congruence Vs. Profitability: A False Dichotomy," 
Rural Sociology, Vol . XXV, No. 3 (September 1960), pp. 354-356. 
93D. Fogg, "Economic and Social Factors Affecting the Development 
of Smallholder Agriculture in Eastern Nigeria," Economic Development 
and Cultural Change, Vol. 13, No. 3 (April 1965), pp. 278-292. 
94$. G. Vindyarthy, "Farmers' Incentives and Adoption of 
Recommended Farm Practices in Wheat Crops in Aligarh Agricultural 
District, India" (Ph.D. thesis, Cornell University, 1967). 
93B. Aklilu, "Technological Change in Subsistence Agriculture: 
The Adoption of Diffusion of Fertilizer in Ethiopia's Minimum Package 
Programme Areas" (Ph.D. thesis, Boston University, 1976). 
93 
high before it will even merit consideration for adoption. He found a 
combination of economic profitability and information availability as 
major incentives for adoption of fertilizer by small farmers in 
96 
Ethiopia. Tesfai (1975) came to the conclusion that though the pro¬ 
fitability of an innovation is a necessary condition, it is not a suf¬ 
ficient condition for its adoption by peasant farmers. 
Education and Communication Factors. Many past research studies on the 
adoption of innovations in agriculture consistently separated "educa¬ 
tion" and "communication" into two categories. This practice of 
separating these two factors, which are at the same time different yet 
significantly similar and strongly complementary, resulted to some 
extent in contradictions in the findings and in insignificant results. 
Some research shows that extension, knowledge, and contact with 
information sources are positively correlated to adoption of innovations 
while education is not so significantly correlated. 
97 Coughenour (1960) found that education is significantly associ¬ 
ated with adoption of farming innovations. On the other hand, Wilkening, 
QO 
fully and Presser (1962) found that education of the farm operator is 
96T. Tesfai, "Application of Multivariate Profit Analysis to an 
Adoption Model of New Agricultural Practices," Ethiopian Journal of 
Development Research, Vol . II, No. 1 (1975), pp. 43-54. 
97m. Coughenour, "The Function of Farmers' Characteristics in 
Relation to Contact with Media and Practice Adoption," Rural Sociology., 
Vol. XXV, No. 3 (September 1960), pp. 283-297. 
98A. Wilkening, J. Tully, and H. Presser, "Communication and 
Acceptance of Recommended Farm Practices Among Dairy Farmers of 
Northern Victoria," Rural Sociology, Vol. XXVII, No. 2 (June 1962), 
pp. 116-197. 
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not significantly associated with any of thirteen improved farm prac¬ 
tices investigated among farmers in Victoria, Australia. 
These inconsistencies in the research findings seem to suggest 
that the concept of education has not been defined properly by the 
researchers. It has seldom meant literacy, since the variables most 
frequently used to define the term are general knowledge, communication, 
interaction of daily life (communication process). 
Education means knowledge, skills, and attitudes acquired and 
accumulated by every person from his/her exposure to formal and 
informal environments. At the same time, the key role of communication 
is to plant new ideas in the minds of the people. Fundamentally, com¬ 
munication is the transmission of meaning between individuals. Conse¬ 
quently, communication is also an education process by which opinions, 
attitudes, skills, and insights are formed or modified. 
Much research has also failed to be specific in measuring the 
farmers' level of education, often referring to education as knowledge. 
In studying the influence of the farmer's level of education on adop¬ 
tion of farm innovations, one is faced with the difficulty of measuring 
this level, especially in countries where well-established grade sys¬ 
tems do not exist in village schools. In this case, the level of formal 
school education as judged by grades completed is almost impossible to 
detect. On the other hand, some farmers, who may report that they had 
very little education in schools, have attained a respected amount of 
general knowledge from reading and interacting with educated people as 
well as by interacting on a daily basis with life problems. Education 
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is supposed to create a favorable mental atmosphere for the acceptance 
of new practices. This suggests positive correlations between years 
completed in schools and adoption of new farm practices. But, since 
some form of education can be obtained outside the schoolroom, this 
correlation is not always high. More than eight years of schooling is 
reported to be almost always associated with higher adoption rates 
For the above reasons, I believe that it would be better to have 
these two categories, "Education" and "Communication," joined as one 
major category, specifying the variables if needed. 
Few researchers have investigated diffusion of agricultural innova¬ 
tions by employing educational factors. Although communication factors 
are educational by nature, the variable less frequently used is literacy 
or formal school. The following works were found to use literacy 
variables to explain diffusion of agricultural innovations. 
Fliegel (1966) found among 142 small farm operators in Southern 
Brazil that: 
... the influence of literacy and basic education on the 
process of agricultural development may not be direct. 
Quality of education, and the articulation of education with 
available means of increasing economic productivity, are 
among the factors which should be analyzed to arrive at a 
sound basis for policy decisions regarding investment in 
education in underdeveloped areas.100 
"j. H. Copp, M. Still, and E. J. Brown, "The Function of 
Information Sources in the Farm Practice Adoption Process," Rural 
Sociology, Vol . XXIII (June 1958), pp. 146-157. 
100p piiegel, "Literacy and Exposure to Instrumental Information 
Among Farmers in Southern Brazil," Rural Sociology, Vol. XXXI, No. 1 
(March 1966), p. 15. 
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Fett (1971) found among Brazilian farmers that listening to the 
radio was not significantly different from literate and illiterate 
farmers. He cited Frey's study in Turkey which found that mass media 
had a greater effect on male illiterates than on male literates.He 
concluded: 
. . . that neither illiteracy nor lack of education make it 
impossible to reach farmers via the mass media. . . . 
But if the media with their present availability and content 
are not filling an instructional role, they are being used 
selectively by a group of farmers most open to adoption and 
change. If the role of the media is not now casual , it 
certainly has the potential .102 
Fosen (1956) Lackey (1958) J04 and Spencer (1958)^05 are some 
of the researchers who concluded that education is positively related 
to adoption. 
A study of factors affecting fertilizer consumption conducted by 
the National Council of Applied Economic Research found that: 
101f. Frey, The Mass Media and Rural Development in Turkey, Rural 
Development Research Report 3 (Cambridge^ Massachusetts Institute of 
Technology, Center for International Studies, 1966). 
h. Fett, "Education, Literacy, Mass Media Exposure and Farm 
Practice Adoption in Southern Brazil," Rural Sociology, Vol . XXXVI, 
No. 3 (September 1971), pp. 364-365. 
103r. Rosen, "Structural and Social Psychological Factors 
Affecting Differential Acceptance of Recommended Agricultural 
Practices" (M.S. thesis, Cornell University, 1956), p. 69. 
IO^a. Lackey, "The Consistency of Sociological Variables in 
Predicting the Adoption of Farm Practices" (Ph.D. dissertation, 
Cornell University, 1958), p. 149. 
105G. Spencer, "Value Orientation and Adoption of Farm Practices" 
(Ph.D. dissertation, Cornell University, 1958), p. 120. 
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Farmers with some education (primary or above) are higher 
level users of fertilizers than illiterate farmers. . . 
Farmers who are members of a cooperative tend to use more 
fertilizers than the non-members. . . . Those who do not use 
fertilizers are generally the small farmers.106 
Junghare^07 found that extension contacts, formal social participa¬ 
tion, socioeconomic status, educational and economic status were found 
to be significantly associated with adoption of farm practices. 
1Q8 Al-Flaji, in 1967 , studied adoption of agricultural practices in 
Abey Area, Lebanon. They selected 160 olive growers randomly. The pur¬ 
pose of this study was to evaluate the effectiveness of the extension 
program on the rate of adoption of some agricultural practices. They 
found that farmers with some degree of formal education adopted more 
readily the fertilization practices than did those with no formal 
schooling. The size of farm and regular contact with extension agents 
were found positively related with adoption. 
In his study in Western Kenya, Gerhart (1975) found formal 
education, knowledge of credit, availability of inputs, extension 
visits, farm income, attendance at farmers' training center courses, 
106National Council of Applied Economic Research, Factors Affecting 
Fertilizer Consumption (New Delhi: December 1964), pp. 37-38. 
107y. N. Junghare, "Factors Influencing the Adoption of Farm 
Practices*," The Indian Journal of Social Work, Vol . 23, No. 3 
(October 1962), p. 296. 
108p Al-Haji and 0. Hammad, Adoption of Agricultural Practices in 
Abev Area* Lebanon, Bulletin No. AES-3 (American University of Beirut, 
1969). 
109J. Gerhart, "The Diffusion of Hybrid Maize in Western Kenya," 
a bridge by CIMMYT (Centro Internacional de Mejoramiento de maizy 
Trigo, Mexico City, 1975), Vi+57 p. 
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and attendance at maize demonstrations to be positively and signifi¬ 
cantly related to adoption. Similarly, in his study in Vihiga, Moock 
(1971)110 found formal education, extension visits and attendance at 
demonstrations to be positively related to adoption. 
The Subcommittee on the diffusion and adoption of farm practices 
Cl952)111 reviewed the literature of research findings by rural 
sociologists prior to 1952. They found among other things that educa¬ 
tion and social participation are positively associated with adoption 
of improved farm practices. 
Singh and Singh (1970) found that knowledge and educational 
status contributed significantly to the prediction of adoption 
112 behavior. 
11 T In a report published and edited by Singh, Rao and Shay, the 
various socioeconomic factors such as age, caste, education, and social 
participation have been widely reported to have some relationship with 
adoption. 
Moock, The Vihiga SRDP Farm-Level Survey, Institute for 
Development Studies, University of Nairobi, Discussion Paper, 1971. 
l^The Rural Sociological Society, Sociological Research on the 
Diffusion and Adoption of New Farm Practices (Lexington: Kentucky 
Agricultural Experiment Station, 1952), p. 3. 
112S. N. Singh and K. N. Singh, "A Multivariate Analysis of 
Adoption Behavior of Farmers," Indian Journal of Extension Education, 
Vol. VI, No. 344 (September-December 1970). 
113K. N. Singh, C. S. Rao, and B. N. Sahay (eds.). Research in 
Extension Education (New Delhi: Caxton Press, 1970). 
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Clark and Akibod, in 1966,studied factors associated with an 
adoption of three farm practices in Western Nigeria. They found that 
contact with information sources, practices used by neighbors, encourage¬ 
ment given by salesmen or dealer, etc., were incentives. The reasons 
advanced for not adopting recommended practices were as follows: lack 
of specific information about the practices, lack of credit facilities, 
lack of technical knowledge and skill, lack of necessary equipment. 
Moulik, Harbovszky and Rao (1966)115 showed that a multiple cor¬ 
relation revealed that the farmers' attitudes, knowledge and self- 
ratings on economic motivation, closeness with extension agent, and 
innovation proneness are significantly associated with the adoption of 
nitrogenous fertilizer among North Indian farmers. 
1 1 Dwarkinath (1972), in a study conducted in Mysore State, India, 
found that adoption of agricultural innovations was positively related 
to perceived incentives while education, level of knowledge, and farm 
size were positively related to perceived incentives. 
In Nigeria, Falusi (1973)117 found lack of sufficient knowl¬ 
edge about fertilizer, supply unavailability and lack of adequate 
114r# c. Clark and I. Akinbode, Factors Associated with Adoption, 
Research Bulletin I (University of Ife, April 1968) , p. Z~ 
115K. Moulik, J. Harbovszky and S. Rao, "Predictive Values of 
Some Factors of Adoption of Nitrogenous Fertilizer by Indian Farmers," 
Rural Sociology, Vol . XXXI (1966), pp. 467-477. 
116R. Dwarkinath, "Adoption Incentives Related to Package of High 
Yielding Variety in Mysore State, India" (Ph.D. dissertaion, Cornell 
University, 1973), pp. 14-38. 
II^a. Falusi, "Economic of Fertilizer Distribution and Use in 
Nigeria" (Ph.D. thesis, Cornell University, 1973). 
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working capital as major obstacles to expanded use of fertilizer. 
118 
Mathura (1973), in his study of coffee farmers in Trinidad, 
reported that age and education have no relationship with adoption of 
farm practices. This was supported by Andrews (1975)119 when he found 
no significant association between age, formal education, household 
size, and adoption behavior of small farmers in Trinidad. 
Coughenour observed a strong association between adoption and 
(1) contacts with printed media, and (2) contacts with institu¬ 
tionalized sources. Similar findings have been reported by Fliegel^ 
. c. . 122 
and Singh. 
Extension Service is an important institutionalized source of 
agricultural information to farmers. Does it reach all the farmers 
equally or differentially? Knowledge about this is important to improve 
the extension service's utility as an information source to those 
farmers whom it has not reached effectively so far. 
118K. Mathura, "Result Demonstration as a Factor in Practice 
Adoption in Trinidad and Tibago, West Indies" (M.S. thesis, Cornell 
University, 1973). 
119P. Andrews, "Factors Related to the Adoption Behavior of Food 
Crop Farmers: Crown Land Development Program, Trinidad, West Indies" 
(M.S. thesis. University of West Indies, 1975). 
120m. Coughenour, "The Function of Farmers' Characteristics in 
Relation to Contact with Media and Practice Adoption," p. 288. 
121f. Fliegel, "A Multiple Correlation Analysis of Factors 
Associated with Adoption of Farm Practices," p. 290. 
122r. s-jngh, "Adoption of Nitrogenous Fertilizers as Related to^ 
Selected Factors and Use of Information Sources in Adoption Process," 
p. 211. 
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Coleman observed that farmers with higher education were better 
reached by Extension than those who were low in education level . He 
noticed that farmers' age and farm tenure did not make any difference 
in Extension's contacts with them. Rogers and Cappener^^ observed 
that farmers who had completed more years of education tended to have 
more contacts with the Extension agent as a source of information and 
had higher adoption scores. 
Extension Education is all in all educational in character and 
intent. It is a means of extending education to all , although to a 
great extent, it deals with helping and educating adults to resolve 
their immediate problems in farming and allied fields. Mosher stated 
that: 
Any method or activity which is not education is not part of 
the extension process, no matter how essential it may be, 
and even though it may be carried on within what is called 
an "Extension Service" perhaps even by the same personnel J25 
He also stated that "education and nothing else would be the concern of 
"I O C 
agricultural extension." 
12^A. Coleman, "Differential Contact with Extension Work in a New 
York Rural Community," Rural Sociology, Vol . XVI, No. 3 (September 
1951) , pp. 213-215. 
124e. Rogers and H. Cappener, The County Extension Agent and 
His Constituents (Wooster: Ohio Agricultural Experiment Station 
Research Builetin 858, 1960), pp. 15-24. 
125a. Mosher, Technical Cooperation in Latin-American Agriculture 
(Chicago: University of Chicago Press, 1957), p. 12. 
126A. Mosher, Introduction to Agricultural Extension (New York: 
Agricultural Development Counci 1 , 1978), p. 5. 
102 
These statements point to the fact that Extension Education is a 
continuing education for the people in life; it is meant to teach people 
to resolve their problems and thus it is something practical and prag¬ 
matic, in the same proportion that it is challenging and difficult. 
Dean, Aurbach, and Marsh (1958), in their study of farmers' 
rationality in decision-making, found that: 
... As a matter of fact, there is no significant relation¬ 
ship between contact with extension . . . and adoption of 
corn practices recommended by (the) agency among "high 
rationality" farm operators. However, among "low 
rationality" farmers, there is still a positive relation¬ 
ship between contact with the Extension Service and adop¬ 
tion of practices.127 
On the basis of their findings, they argue: 
. . . The extent of contact with Extension Service may not 
be particularly important in determining if practices are to 
be adopted. However, among farm operators who are low on 
rationality, the extent to which practices are adopted 
apparently depends to some extent on how great the farm 
operator's contact with Extension.128 
Francis Byrnes^ has quoted a study conducted by Gloria Feliciano 
in a Philippine setting. Feliciano found that of 25 farm practices, 
eight were adopted by about 40 to 50 percent. The principal reasons 
farmers adopted those practices were: (1) the seen and proved effec¬ 
tiveness; (2) novelty of the practice; (3) influence of neighbors and 
127a. Dean, H. Aurbach, and P. Marsh, "Some Factors Related to 
Rationality in Decision-Making Among Farm Operators," Rural Sociology, 
Vol. XXIII, No. 2 (June 1958), pp. 121-135. 
128ibid., p. 134. 
129p Byrnes, "Some Missing Variables in Diffusion Research and 
Innovations Strategy," Philippine Sociological Review, Vol. 14, No. 1 
(October 1966), p. 242. 
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friends; (4) influence of Extension workers; (5) use of effective 
techniques, such as result demonstration; and (6) the compatibility of 
the practice with the farmer's needs and goals. 
Most of the studies which have investigated communication factors 
have used such variables as information sources which are controlled 
or operated by the government. Only a few have investigated the 
interaction of daily life as a communication process. The following 
studies are some that have investigated communication variables. 
Ryan and Gross (1944) found in a study of corn growers in the 
North Central region of the United States that there had been a rapid 
rate of adoption of hybrid seed corn between 1933 and 1939. Salesmen, 
neighbors, farm journals and radio were the most frequently reported 
first sources of knowledge in the innovation. However, neighbors 
ranked first and salesmen second in being generally most influential 
after the initial stage (awareness). At the later stage, farm journals 
were mentioned as influential by only 2.3 percent of the farmers. They 
concluded: 
... It is quite possible that different types of diffusion 
occur with different temporal patterns. The "tidal wave" 
process . . . may indeed be typical of intra-community dif¬ 
fusion, or further research may show it to be a product of 
special circumstances, i.e., commercial incentives, competi¬ 
tion , etc J 30 
In a further analysis of the same data. Gross and Taves (1952) 
found (although their results were not statistically significant) that 
among Iowa farmers the most important discriminating factor for adoption 
13°B. Ryan and N. Gross, "The Diffusion of Hybrid Seed Corn in Two 
Iowa Communities," Rural Sociology, Vol . VIII, No. 1 (March 1943), p. 24 
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of ten farm practices which Extension Service had recommended was read¬ 
ing the state college bulletins. Other high-ranking factors were 
belonging to a cooperative, age and frequency of trips to the nearest 
metropolitan center. However, these factors differentiated adopters 
and non-adopters with varying effectiveness for the several prac¬ 
tices . 
The differentiation--and thus the possibility of 
prediction--was the best for the more generally accepted 
practices and those requiring little or no cash outlay.131 
Lionberger (1954) investigated the influence of informal social 
groups on the diffusion of farm information. 
Analysis of the data clearly demonstrated the facilitating 
influence of informal groups on the interpersonal exchange 
of farm information among members of the same group. There 
was also considerable evidence that mechanisms of group 
exclusion were a factor in limiting the more selective 
types of information-seeking contacts. Informal social 
groups of a non-clique nature had much the same influence, 
in these respects, social cliques.133 
Rogers and Meyner (1965) used communication factors to explain the 
process of adoption of weed spraying in a traditional society where the 
peasant farmers have low exposure to mass media, in Colombia. Four 
hypotheses were stated. The data did not support the first which stated 
that "mass media communication sources are most important at the 
131N. Gross and M. Taves, "Characteristics Associated with 
Acceptance of Recommended Farm Practices," Rural Sociology^, Vol . XVIII 
(December 1952), p. 321. 
133h. Lionberger, "The Relation of Informal Social Groups to the 
Diffusion of Farm Information in Northeast Missouri Farm Community," 
Rural Sociology, Vol. XIX, No. 3 (September 1954), p. 232. 
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awareness stage, as no mention of any mass media source was made by 
any of the respondents. Neither did the data support the second 
hypothesis which stated that: 
. . . mass media communication sources are more important 
than personal communication sources for relatively earlier 
adopters of innovations than for later adopters .1^4 
However, the Colombian data did support the part of the hypothesis 
about cosmopolitanness that predicted locality communication sources 
would be the most important at the evaluation stage. The data also 
supported the hypothesis that cosmopolite communication sources are 
more important for relatively earlier adopters of innovations than for 
later adopters. These findings led the authors to conclude that: 
. . . some hypotheses about the role of communication 
sources at adoption stages for adopters' categories, which 
were largely developed in the United States, may not have 
cross-cultural validity.^33 
Robinson and Bailey (1965) review the results of a number of 
studies from the standpoint of Festinger's theory of consonance and dis¬ 
sonance. They found support for the dissonance theory in farmers' 
reports as to their sources of information for adoption of innovations 
and the actual sources from which they obtained such information. Since 
the theory of dissonance is a post-decision theory, one inference is that 
farmers seek reinforcing information following adoption. They note: 
133E. Rogers and W. Maynen, "Communication Sources for 2, 4-D 
Weed Spray Among Colombia Peasants," Rural Sociology, Vol . XXX, No. 2 
(June 1965), p. 216. 
134Ibid. 
135Ibid., p. 219. 
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. . . (that) farmers1 opinions on usefulness of an educa¬ 
tional medium do not always agree with their statement of 
the sources which influenced them to use a particular prac¬ 
tice. Studies of sources of agricultural information show 
that farmers feel that demonstrations are important sources 
of such information. However, when asked to give the infor¬ 
mation source they used personally for a particular prac¬ 
tice, they rarely named demonstrationsJ36 
Sawhney (1967), in an investigation of the relationship between 
adoption of farm practices and the influence of the various types of 
information sources and media, concluded: 
. . . analysis of the data revealed that the extent of the 
use of personal-localite sources, personal-cosmopolite 
sources and mass media was related to farmers' age, 
informal education, farm size, income and level of formal 
participation. Also, the use of information sources and 
media varied at different stages in the adoption process. 
Though personal-cosmopolite sources were being used more 
frequently than the other two at all five stages, personal- 
localite sources were used at the awareness stage.137 
Summary and Conclusions 
It is apparent from this review of research and theoretical frame¬ 
work that a large number of studies have been made in the United States. 
However, there are no studies that exist on adoption of farm practices 
in Saudi Arabia. These research studies further indicate that there are 
some contradictions among the findings of some of the studies reported 
with respect to certain factors. It can be concluded that: 
136ira E. Robinson and Wilfred C. Bailey, "Consonance and 
Dissonance in Agricultural Communication," Rural Sociology, Vol . XXX 
No. 3 (September 1965), p. 35. 
137M. M. Sawhney, "Farm Practice Adoption and the Use of 
Information Sources and Media in a Rural Community in India," Rural 
Sociology, Vol. XXXII, No. 3 (September 1967), p. 310. 
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1. Adoption is a complex process involving a host of 
variables. 
2. At this stage, research findings in the area cannot 
be generalized. 
3. There are a host of critical factors which may 
influence the adoption behavior of farmers and there 
is a need for a general theory that adequately 
explains how these factors interact. 
4. There is still scope to investigate this area at 
least in a different cross-cultural setting. 
5. There is need for an integrated approach in 
adoption-diffusion studies. 
Problems in Diffusion of Agricultural Innovations 
Scientific research in agriculture is moving fast and practically 
every month new practices, new seeds, and new machinery are coming to 
light. Numerous institutional and non-institutional communication 
sources are actively engaged in transmitting technical know-how to the 
farmers. Various extension methods have been employed to expose the 
farmer to new ways of modernizing agriculture. Demonstrations, radio 
broadcasts, field days, meetings, group discussions, fairs, films, etc., 
are some of the methods of equipping the farmers with scientific knowl¬ 
edge of agriculture. In spite of these efforts in communicating the 
new technology, it has been stated that only ten percent of the new 
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innovations will spread abroad, while ninety percent will be for¬ 
gotten.^ 
In this section, we will analyze the process of transfer of farm 
technology and identify the different groups of factors which act as 
barriers to transfer of farm technology. 
The Process. The process of transfer of farm technology seems to have 
three segments: (a) release of innovation from research stations; 
(b) efforts to popularize them by extension agencies, including farmers' 
training; and (c) response of farmers. 
Each segment has its own group of factors interacting with each 
other and simultaneously with the factors of other groups which ulti¬ 
mately affect the process of transfer of technology. Hence, a piece¬ 
meal study of a few factors or a group of factors does not provide the 
complete and true picture of the barriers to transfer of farm tech¬ 
nology. To understand in a simple way the process of transfer of farm 
technology, a diagram is presented (.see Figure 4). 
The process starts from the research station from which an inno¬ 
vation is released to the farmers for adoption. Though in some cases 
it is directly communicated through mass media, like radio, television 
and newspapers, due to various limitations with regard to the use of 
mass media in our country, the improved farm technology is mostly com¬ 
municated to the farmers by individual and group methods, through 
138Everett M. Rogers, Diffusion of Innovations (New York: The 
Free Press of Glencoe, 1962), p. 1. 
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various extension agencies and persons engaged in the task of farmers' 
training and functional literacy programs. These persons are the first¬ 
hand receivers of the*communication regarding the improved technology. 
They process and treat the message in a way that it may be easily under¬ 
standable to the farmers. 
The attributes of the innovation which moves from the research 
station to the field may not be understood in the same way by field 
level workers as they are understood by the research scientist who 
developed the innovation. There are various thematic factors (factors 
related to the attributes or the theme of the innovation) which affect 
the process of farm technology. Further, the personnel of the exten¬ 
sion agencies, including those who train farmers, apply various methods 
and approaches for communicating the innovation to the farmers to moti¬ 
vate them to adopt the innovation. There are various factors related 
to the effectiveness of these methods and approaches which form 
another cluster affecting transfer of technology. 
When the innovation is communicated to the farmers, it reaches 
them in their contextual situations which govern their behavior in each 
and every aspect. The factors associated with the contextual situa¬ 
tions (macro-level factors), such as agro-climatic conditions, form the 
third cluster of factors affecting the adoption of innovation by the 
farmers. Lastly, it is the individual farmer who is to adopt the 
innovation. He is again influenced by many psycho-social and physical 
factors (micro-level factors), such as financial position of the farmer, 
which ultimately affect the adoption of the innovation by him. 
Ill 
If all of the factors are favorable, the farmer mentally accepts 
the innovation and tries to adopt it. At this stage, he is fully 
motivated to adopt the innovation. But, this is not the end of the 
process. Still the adoption depends upon the availability of required 
inputs at the proper time. If these inputs are available, the practice 
is tried on a small scale. If he is satisfied with the results, he 
adopts it fully. The rejection or non-adoption of the innovation is 
due to the barriers in the different stages of transfer of technology. 
The Barriers. To understand clearly the barriers to transfer of new 
farm technology, the various clusters of factors can be discussed in 
the following sequence. 
Thematic Factors. Thematic barriers to adoption are those factors 
which are associated with the innovation (or the theme) itself. These 
include: high initial cost, low level of profitability, non¬ 
adoptability, complexity, complex consequences, non-divi sibil i ty , low 
level of communicability, and time lag between adoption and achieving 
the results. 
High initial cost. High initial cost of the innovation is 
one of the important factors governing the rate and the extent of adop¬ 
tion. Hybrid maize was not adopted due to heavy investment on inputs in 
comparison to the local variety and that too without much surity of 
yields. 
139Dharamal Singh, "Techno-Economic Dynamics of Technology Transfer 
in Agriculture," Journal of Rural Extension, Vol . 1 , No. 2 (1973), 
pp. 1 -6 . 
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Low level of profitability. The fanners are not impressed by 
5 to 10 percent of increase. It has to be 50 to 100 percent. Before 
the advent of high yielding varieties, the adoption of local improved 
varieties was very low, because they were able to give only 10 to 15 
percent increase in yield over the traditional varieties. However, 
adoption to a large extent is determined by the adopter's perception of 
profitability and not by its objective profitability.140 
Non-adaptability. Adaptability is the degree of tolerance 
for different variations in the agro-climatic conditions. The program 
of hybrid maize failed mainly due to its non-adaptability in odd agro- 
cl imatic conditions in many areas. 
Complex consequences. Wilkening and others have indicated 
that adoption of improved practices is determined by the farmers' per¬ 
ception of its consequences.141 Continuous use of fertilizers and 
canal irrigation is claimed by farmers to produce salinity in soil. 
This perception led a farmer to reject the practice. Likewise, intro¬ 
duction of heavy ploughs require strong draft power which was not 
available with the farmers. 
Complexity. Several studies have indicated that complexity 
of farm innovation was more highly related (in a negative direction) 
140A. E. Havans and E. M. Rogers, "Adoption of Hybrid Corn 
Profitability and the Interaction Effect," Rural Sociology, Vol. XXVI 
(1961), pp. 409-414. 
141E. A. Wilkening, et al ., "Communication and Acceptance of 
Recommended Farm Practices Among Dairy Farmers of Northern Victoria," 
Rural Sociology, Vol. XXVII (1962), pp. 116-197. 
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to their rate of adoption than any other characteristics of the innova¬ 
tion.^ 
Non-divisibility. It has been reported that the visibility 
of an innovation was particularly influential on its rate of adoption 
in a less developed society.^ 
Factors Related to Extension Agencies. Several research studies 
suggest that the extent of promotional efforts made by extension agents 
is directly related to the rate and extent of transfer of improved farm 
technology. The efforts of extension agents, including farmers train¬ 
ing staff, are directed to explain to the farmers the relative advan¬ 
tage of an innovation over the ideas it supercedes. Although the 
extension agency works as a channel of transfer of new technology, it 
is also a firsthand receiver of the innovation. The extension agents 
may not perceive the relative advantage of the innovation in the same 
way as do the research workers who release the innovation from the 
research station. It is the perception of extension workers and teach¬ 
ers and trainers of farmers' training regarding the characteristics of 
innovation which largely determines their efforts to convince the 
farmers to adopt the innovation. Further, there are certain barriers 
which come in the way of proper working of extension agents and those 
142E. M. Rogers, Diffusion of Innovation (New York: The Free Press 
of Glencoe, 1962); J. E. Kivlin, "Characteristics of Farm Practices 
Associated with Rate of Adoption" (Ph.D. thesis, Pennsylvania State 
University, 1960). 
C. J. Erasmus, American Aid Man Takes a Control : Cultura] 
Development (Minneapolis: University of Minnesota Press, 1961). 
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engaged in farmers' training and which distort the desired goal 
achievement. 
Lack of motivational approach. The traditional approach 
towards the literacy program was to make the individual able to read, 
write and solve simple arithmetic exercises only, but the new concept 
has given an extra importance to motivational aspects of the individual 
to develop himself. 
The extension programs sometimes lack the motivational aspect, 
which results in backward movement. Hence, every lesson to the farmers 
should contain the motivation towards betterment. Without it, interest 
in the program cannot be sustained. 
Lack of widespread participation in the program. Several 
studies have indicated that adoption of improved agricultural practices 
are confined mostly to big cultivators. The other farmers in lower 
socioeconomic strata, who constitute the majority of the farming com¬ 
munity, were ignored.^44 Nearly 70 percent of the benefit of the 
extension programs were observed to have accrued to the elite group J45 
Only 10 percent of the farmers could adopt the modern technology in 
agriculture, although more than three decades have been invested so far 
144Dharampal Singh, "Techno-Economic Dynamics of Technology 
Transfer in Agriculture," Journal of Rural Extension, Vol . 1 , No. 2 
(1973), p. 5; A. J. S. Dhaliwal and T. S. Sohal , "Extension Contacts in 
Relation to Adoption of Agricultural Practices and Socio-Economic Status 
of Farmers," Indian Journal of Extension Education, Vol. 1 (1965), 
pp. 58-62. 
145C. J. Erasmus, American Aid Main Takes a Control: Cultural 
Development (.Minneapolis: University of Minnesota Press, 1961), p. 22. 
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on this problem.^46 
Planning inadequacy. Planning inadequacy on the part of the 
extension agency is a serious barrier to adoption of <:omplex innovations. 
Systematic planning according to the needs and available resources at 
the macro-level and micro-level is necessary for success of any exten¬ 
sion program. While making a plan for teaching farmers in respect of 
high yielding varieties, planners should consider the availability of 
resources in terms of fertilizers, seeds, irrigation, pesticides, etc. 
Inadequate planning may lead to job tensions in extension workers and 
frustration among farmers. Planning is done to avoid the barriers and 
to stimulate the promoting factors. Hence, planning should consider 
all possible factors, from the thematic factors to the farmers' related 
factors. 
Lack of competent trainers. The program of functional adult 
education is very difficult and complex. The whole approach centers 
around a functional combination of imparting adequate knowledge and 
skill to the learners, i.e., the farmers. The knowledge of the 
trainers should, therefore, be commensurate with the skill in using the 
knowledge in a practical situation. Thus, it is quite essential that 
the trainers should be able to deliver the goods most effectively and 
efficiently. They should be given in-service training in order to 
146D. Singh, "Techno-Economic Dynamics of Technology Transfer 
in Agriculture," Journal of Rural Extension, Vol . 1, No. 2 (1973), 
p. 5. 
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lessen the gap between job requirement and job performance.^7 
Ineffective use of extension methods. It is the skill of the 
persons engaged in these programs in using these methods which affects 
the effectiveness of transfer of technology. Demonstrations have been 
regarded as the most potential tool for the promotion of improved 
practices. But, the demonstrations are not properly conducted and 
utilized for educating the farmers. Carelessness in selecting and 
using the extension methods leads to wastage of money, labor and time. 
Lack of coordination among various development departments. 
Since introduction of an innovation leads to the requirements of 
several inputs in terms of seeds, fertilizers, pesticides, credit, 
irrigation, etc., a close coordination is essential between the various 
sources and agencies to supply the respective inputs in proper time. 
Extension of a package of practices can only be possible through well- 
coordinated organization. Coordination of various extension agencies 
149 is also necessary to avoid confusion and duplication of work. 
Different field workers of many organizations and agencies go to the 
same village almost for the same purpose. This creates confusion and 
duplication of effort. Sometimes, the recommendations are also contrary 
147por more information on this issue, see Abdulla Basabrain, 
"Criteria of the Training Needs of Agricultural Extension Officers in 
Saudi Arabia," a comprehensive paper submitted to the Doctoral Guidance 
Committee of the writer. University of Massachusetts, 1982. 
148a. T. Mosher, Introduction to Agricultural Extension (New York: 
Agricultural Development Council, 1978), pp. 27-287” 
149J. P. Leagans and C. P. Loomis (eds.), Behavioral Change in. 
Agriculture: Concept and Strategies for Influencing Transition (Ithaca, 
New York: Cornell University Press, 19/1), p. HO. 
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to each other. A proper coordination is, therefore, essential to avoid 
such wasteful expenditure on duplicated efforts and to delineate the 
specific role of each field worker. 
Macro-Level Factors Related to the Farming Community. Macro-level 
situational factors refers to those factors related to the socio¬ 
economic system of the farmer as well as his bio-physical environment 
system. Therefore, the factors related to these systems will affect 
his behavior towards externally introduced innovations. The factors 
which may act as barriers to adoption of improved practices are: 
unfavorable agro-climatic conditions, lack of transport and communica¬ 
tion facilities, lack of economic and educational infrastructure, etc. 
Unfavorable agro-climatic conditions. The extent of diversity 
of weather and climate in Saudi Arabia is greater than in many other 
areas of similar size in the world. Apart from the spatial diversity 
of weather and climate, there are variations from year to year and 
region to region. Even more complex variations are found in soil types 
of different regions of the country, and even within one region. The 
econological factors determine what different types of production are 
to be used and which species can thrive in the light of existing 
climatic, soil and biological conditions. Due to these reasons, innova 
tions suitable for one region are found irrelevant for the other region 
Lack of transport and communication facilities. Lack of 
transport and communication facilities are physical barriers for the 
movement of input supplies as well as for the agricultural produce. 
Timely supply of input on the one hand and timely movement of 
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agricultural produce from farm to the consumers on the other necessi¬ 
tates adequate and cheap transport facilities. This is one of the 
main reasons why the new technology is not reaching the interior regions 
of the South district. 
Lack of economic infra-structure. Most of the innovations 
in agriculture need high inputs. Money in the form of credit or 
subsidy is a must for their actual adoption on the field. Many useful 
agricultural implements, like pumping sets, discus harrows, sprayers 
and dusters, are beyond the capacity of some farmers to purchase. Hence, 
if we really want to introduce such types of innovations, we will have 
to provide an effective economic infra-structure in terms of coopera¬ 
tive societies and rural banks. 
Macro-Level Factors. There are certain factors which are directly 
concerned with individual farmers and which play an important role in 
decisions concerning the adoption of improved practices. The barriers 
to adoption of improved practices connected to the individual farmers 
are: unfavorable attitude towards innovation, lack of knowledge about 
the innovation, illiteracy, lack of economic resources, unfavorable 
social and psychological factors. 
Unfavorable attitudes and lack of knowledge. It has been 
established by many scientists that unfavorable attitudes towards inno¬ 
vation and lack of knowledge about the innovation are negatively related 
to the adoption of improved practices.150 The farmers cannot adopt 
150A. E. Havans and E. M. Rogers, “Adoption of Hybrid Corn 
Profitability and the Interaction Effect," Rural Sociology, Vol. XXVI 
(1961), p. 414. 
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innovations which they do not know completely. 
Illiteracy. Illiteracy was found to be a major obstacle in 
communication and adoption of improved farm practices.^ The scope of 
communication for and with illiterates becomes limited. Education does 
not only facilitate communication but it also creates better and 
speedier understanding, achievement, motivation, aspirations and 
progressiveness in the individual, resulting in favorable response to 
improved farm technology. 
Lack of economic resources. Financial position of the farmers 
also influences the adoption of improved farm practices. ^ Lack of 
economic resources not only reduces the chance of adoption but also 
creates unwillingness to invest in farming. The writer observed in 
his research that poor farmers, when supplied with loan money for the 
adoption of improved technology in agriculture, utilized it for other 
non-productive purposes. 
Unfavorable farm conditions. Small farmers have been reported 
by many scientists to adopt less improved farm practices than the big 
151$. p. Bose, "Characteristics of Farmers Who Adopt Agricultural 
Practice in Indian Villages," Rural Sociology, Vol . XXVI (1961), pp. 
138-145; F. C. Fliegel , "Obstacle to Change for the Low Income Farmers," 
Rural Sociology, Vol. XXV (1960), pp. 347-351; S. P. Bose and 
S"" L. Vishnoi, "Effect of Educational Exposure on the Acceptance of Cow 
Dung Gas Plant by Farmers," Indian Journal of Agronomy, Vol. 5 (1960), 
pp. 284-291. 
152$. p. B0Se and S. L. Vishnoi, "Effect of Educational Exposure 
on the Acceptance of Cow Dung Gas Plant by Farmers," Indian Journal of 
Agronomy, Vol. 5 (1960), p. 291. 
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153 farmers. Further, conditions with regard to type of soil and 
drainage conditions and scattered holdings are the important barriers 
to adoption of improved farm practices by the majority of farmers in 
developing countries. 
Unfavorable social and psychological factors. Several studies 
have indicated that social participation of the farmer is significantly 
associated with adoption of improved practicesValues, like tra¬ 
ditionalism, conservatism, fatalism, low level of aspirations, lack of 
change-proneness and lack of willingness to take risks, have been 
reported as main psychological barriers to adoption of new farm tech¬ 
nology. 
Summary 
From the discussions of the previous section, it can be concluded 
that diversified sets of factors act as barriers to the transfer of 
technology. All the factors which have separately been diagnosed above 
as being responsible for a low level of adoption of improved agricul¬ 
tural technology do not act independently or in isolation. They 
interact with each other to form a complex barrier. This complex 
of resistance, with manifold intensity and strength, acts as impediments 
to transfer of technology from the Research Station to the farmers. 
153N. p. Sharma, "Incentives and Disincentives Related to Adoption 
of Agricultural Innovation by Small Farmers (Ph.D. dissertation, Cornell 
University, 1974); S. P. Bose, "Characteristics of Farmers Who Adopt 
Agricultural Practice in Indian Villages," Rural Sociology, Vol . XXVI 
(1961), p. 144. 
^^For more information, see "Review of Literature" section. 
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Since the pattern of barrier complexes varies from one farming com¬ 
munity to another and from one innovation to another, any program aimed 
at transfer of farm technology must take into account the micro-level 
and macro-level factors related to farmers, along with the quality of 
the extension approach and the characteristics of the improved tech¬ 
nology. 
CHAPTER III 
PROCEDURES AND METHODOLOGY 
This chapter deals with the investigation procedures employed in 
this study. The topics covered are: instrumentation, statistics used, 
selection of the samples, units of analysis and measurement of indi¬ 
cators, constructing the interview schedule, and field survey analysis. 
Instrumentation 
The instrument utilized for this research will be an instructed 
interview. The interview is often superior to the data-gathering 
devices. One reason for this is that people are usually more willing 
to talk than to write. After the interviewer gains rapport, or 
establishes a friendly, secure relationship with the subject, certain 
types of confidential information may be obtained that an individual 
might be reluctant to put in writing. 
The interviewer can explain the purpose of his investigation, and 
can explain more clearly just what information he wants. If the sub¬ 
ject misinterprets the question, the interviewer may follow it with a 
clarifying question. At the same time, he may evaluate the sincerity 
and insight of the interviewee. It is also possible to seek the same 
information, in several ways, at various stages of the interview, thus 
providing a check of the truthfulness of the responses. 
Through the interview technique, the researcher may stimulate the 
subject to greater insight into his own experiences, and these by 
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exploring significant areas not anticipated in the original plan of 
investigation. The interview is also particularly appropriate when 
dealing with illiterates. 
In considering the interview, the writer found that many studies1 2 
concluded that interviews are more accurate in dealing with factual 
data. Indeed, several advantages accrue from the friendly interaction 
in an interview that cannot be obtained in limited, impersonal ques¬ 
tionnaire contacts. In a face-to-face meeting, an investigator is able 
to encourage subjects and to help them probe more deeply into a problem, 
particularly an emotionally laden one. Through respondents' incidental 
comments, facial and bodily expressions, and tone of voice, an inter¬ 
viewer acquires information that would not be conveyed in written 
replies. These auditory and visual cues also help him key the tempo 
and tone of the private conversation so as to elicit personal and con¬ 
fidential information and to gain knowledge about motivations, feelings, 
attitudes, and beliefs. 
Vandalen and Meyer, in their book, stated that: 
These structured interviews are more scientific in nature 
than unstructured ones, for the standardized approach intro¬ 
duces controls that permit the formulation of scientific 
generalization.2 
1 Robert M. Jackson and J. W. Rothey, "A Comparative Study of the 
Mailed Questionnaire and the Interview in Follow-Up Studies," Personnel 
and Guidance Journal, 1961, p. 569; W. Walsh, "Validity of Self-Report: 
Another Look," Journal of Counseling Psychology, 1968, p. 180. 
2D. B. VanDalen and William Meyer, Understanding Educational 
Research: An Introduction (New York: McGraw-Hill Book Company, 1966), 
p. 307. 
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In discussing the limitation of the questionnaire, Asher stated 
that: 
The mailed questionnaire can be quite valuable when well 
used, but frequently it is used so poorly that the statement 
is heard that questionnaires should be banned for ten years 
to see if there is any real loss in the quality of educa¬ 
tional information available. Most questionnaires in educa¬ 
tion are too long, have a percentage of returns that is 
inadequate theoretical base, or tend to underanalyze the 
data.... When used to study the more abstract forms of 
human social behavior and interactions, its use requires 
a finess and approach based upon years of experience in the 
behavioral and social sciences, if it is to be used well.3 
Most social research studies have been conducted in western coun¬ 
tries, especially in the United States of America. In these countries, 
the percentage of literacy among farmers is quite high, and farmers 
understand the value of such researchers because they participate in 
these projects occasionally. However, in Saudi Arabia, where only a 
beginning of such research is being made and where a high percentage of 
farmers is illiterate, it is not possible to collect responses through 
a mailed questionnaire, and therefore the instrument utilized for this 
research will be an instructed interview. 
Statistics Used 
This study employs four major statistical procedures for both 
descriptive and analytical purposes: 
1. Chi Square 
2. Pearson's Correlation Coefficient 
3J. William Asher, Educational Research and Evaluation Methods 
(Boston: Little, Brown and Company, 1976), p. 173. 
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3. Regression Analysis and Multiple Correlation 
4. Analysis of Variance 
Chi Square. Chi Square is used to estimate independence between cate¬ 
gories of samples for variables with a nominal scale. The differences 
among the classes are considered significant if the estimated x2 is 
greater than the expected x2 associated with a probability level of .05. 
The statistical procedure follows this formula:4 
r 
z 
j=l 
k 
z 
j=l 
(°i, iM2 
'TO 
Pearson's Correlation Coefficient. Pearson's correlation coefficient 
is selected to measure the degree of association between two variables. 
5 
The statistical procedure follows this formula: 
r 
N N N 
Z X.Y, - ( 2 X,)( Z Yi)/N 
i=l 1 i=l i=l 
9 N 9 1 r n _ n 9 1 1/2 (x1: - ( z X.r/N) ( Z Y‘ - ( Z Y.r/N) 
i=l 1 i=l 1 i-i 1 J 
^Sidney Siegel , Nonparametic Statistics for Behavioral Science 
(New York: McGraw-Hill Book Company, 1956), pp. 174-179. 
^Norman H. Nie, Dale H. Bent, and C. Hadlai Hull, Statistical 
Package for the Social Sciences, SPSS (New York: McGraw-Hill Book 
Company, 1970), p. 146. 
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Criteria. A relationship between two variables is considered to exist 
if the following criteria are met: 
1. Chi Square significant at the .05 level or better. 
2. Significant at the .05 level from the estimation 
by Pearson's correlation coefficient.^ 
Regression Coefficient and Multiple Regression. One use of the concept 
of regression is in connection with prediction studies. Prediction in 
education has a wide range of procedural meaning, extending from sub¬ 
jective prediction based on casual observation to the development of 
multiple-term mathematical equations, connecting two or more variables. 
Prediction is the estimation of one variable from the information of 
one or more other variables. 
This statistical procedure is employed to estimate the prediction 
value of the independent variables for adoption of the three innova¬ 
tions, to identify the regression coefficient of predictors in the 
prediction equation, and to compare the relative strength of each 
independent variable in the equation. 
Analysis of Variance. Analysis of Variance is a statistical technique 
by which it is possible to partition the variance in a distribution of 
scores according to separate sources or factors. Essentially, the 
analysis of variance is a technique that separates the variation that 
is present into independent components; then these components are 
^Ibid., p. 159. 
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analyzed in order to test certain hypotheses. 
This statistical procedure is employed to analyze the structure of 
incentives and disincentives. The rationale is that the variation in 
the percentage distribution of mentions of incentives or disincentives 
occurring under the null hypothesis for an F-ratio with K-l degrees of 
freedom is equal to or less than the variation of the ranks associated 
with the probability level of .05. 
Selection of the Samples 
Stratification of Samples. Stratified sampling guards against wild 
samples. It insures that no subpopulation will be omitted from the 
sample. It guards against overloading in certain subpopulations. 
The stratified random sampling procedure of villages in the region 
was used in order to: first, avoid clustering of the sample in one 
area of the region; and secondly, assure a sample of the agro- 
climatic and soil conditions prevailing in various areas within the 
region. 
The western and southwestern region (district) comprises ten 
areas. Two villages from each area were selected by chit method. 
The names of villages falling in each of the areas were written on a 
separate slip of paper. After shuffling the slips of paper in a box, 
two slips were drawn randomly. Thus, twenty villages were selected 
from ten areas. 
Randomization. The farmers, for the purpose of interviewing, were 
A list of cultivators in each of the selected in the following manner: 
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selected villages was prepared in consultation with the village headman 
and Extension office. For the purpose of this study, only those engaged 
in cultivation and also residing in the village constituted the universe 
for the sample. Absentee landlords, businessmen not cultivating and 
landless laborers were excluded. In joint family operation, only that 
name was included in the list who was actually tilling the land and who 
had a major decision-making authority for using the improved practices. 
Thus, in each village, a complete list of farmers in alphabetical 
order was made. Out of this list, ten farmers in each village were 
selected by using random table numbers 7 A total of 200 respondent 
farmers were randomly and proportionately selected from the two regions 
and interviewed with the use of a structured interview schedule. 
Interviewing Process 
The interviews were carried out entirely by the researcher in order 
to obtain uniformity of approach. For conducting these interviews in a 
planned manner, the following procedure was adopted. The author was 
introduced to all of the Extension officers and head of the village by 
a letter from the University and by himself. A timetable for conduct¬ 
ing interviews was prepared. An attempt was made to interview the 
farmers singly and avoid the presence of a group. Rapport was built 
before the start of the interview. The purpose of the study was 
explained to each respondent. The writer presented himself as a 
7As an example of such table, see W. Asher, Educational Research_ 
and Evaluation Methods (Boston: Little, Brown and Company, 1976), 
pp. 340-343. 
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student willing to listen to free expression of the farmers in answer¬ 
ing the questions. An effort was made to clear up all doubts in the 
mind of each respondent that this study is no way connected with any 
governmental program for the purpose of restricting the free interest 
agricultural loan or for putting him into some embarrassing situation. 
This was a most important point for soliciting frank, honest answers. 
Thus, the respondents were taken into confidence before actually start¬ 
ing an interview. 
The author made night halts in the village during the course of 
interviews. Therefore, individual respondent farmers were either 
interviewed at night at his home or in the mosque or in day at his 
field. This facilitated completion of all interviews as scheduled. 
During the interview, questions were read out slowly and clearly. 
The questions were presented consecutively. Since the writer attempted 
to assure a tone of normal conversation during the interviews, jumping 
did take place. But all questions were examined at the end of the 
interview before leaving for the next. 
All freely expressed opinions and suggestions in response to open- 
ended questions were recorded as completely as possible. Normally, 
each interview took about two hours to complete fifty questions. The 
interviews were conducted in a very informal atmosphere, and no great 
difficulty was experienced by the researcher. 
Unit of Analysis and Measurement of Indicators 
Unit of Analysis. The individual is the unit of analysis. Numbers in 
the distribution are individuals. All individuals have been given a 
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score for each variable. 
Measurement of Indicators. 
Dependent Variable. In this study, adoption behavior of farmers 
is considered as a dependent variable. Adoption of three selected 
agricultural innovations: (1) adoption of improved seeds, (2) fer¬ 
tilizers, and (3) insecticides, are taken into account. 
For the purpose of this study, the term "adoption" means acceptance 
of an innovation as a part of the behavioral pattern of farmers. The 
farmers who had not adopted any of the three innovations stated above 
are called "non-adopters." The farmers who had adopted only one of the 
three innovations are called "low adopters," while the farmers who had 
adopted two practices are called "medium adopters." The farmers who had 
adopted all of the three agricultural innovations are called "high 
adopters." For the purpose of this study, all the three innovations 
were taken as equally important. An adoption score was then given to 
each farmer. This variable was measured as a continuous variable. How¬ 
ever, for descriptive purposes, and based on previous studies, the 
extent of adoption was measured by computing the adoption score for 
each of the respondents as follows: 
1. Non-Adopter 0 
2. Low Adopters 1 
3. Medium Adopter 2 
4. High Adopter 3 
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Independent Variables. 
Socioeconomic Indicators. 
A^e_. By age is meant the "chronological age" or length of 
life completed by the farmer. In this study, due to the lack of 
accurate recording, this is at best a rough estimate as given by the 
farmer with the help of the researcher, relating the farmer's age to 
the date of special event in the country. 
Family Size. To feed a large family, it may be that the 
farmer is willing to adopt new agricultural practices. This variable 
was measured in terms of total number of all family members living 
together. 
Farm Size. This variable is likely to affect adoption of 
agricultural innovations in the sense that farmers with large land 
holdings will be in relatively better resource conditions, and have 
greater access to credit facilities and communicational factors. The 
g 
value assigned to this variable was based on the total number of acres 
operated as an economic unit by the farmer. 
Income. The level of income of a farmer partially determines 
his level of living and his capacity to invest for purchasing needed 
inputs required for increasing agricultural production. In this study, 
monthly income of farmers from farming and non-farming sources was 
assessed. 
®The country uses the hectar, equal to 2.471 acres, as a unit of 
measure. 
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The assessment of monthly income was based on the following 
criteria: (1) gross value of the crops and livestock, and (2) income 
obtained from no-farming occupations. Since most of the farmers do not 
keep records of their income, the monthly income was based on estimates 
provided by the farmer. Based on these estimates, farmers were placed 
in the following categories: 
1. Score 1 : Very Low Income (Less Than $500) 
2. Score 2: Low Income ($501-$800) 
3. Score 3: Medium Income ($801-$999) 
4. Score 4: High Income ($1000-$1500) 
5. Score 5: Very High Income (Over $1500) 
Off-Farm Job: 
Score 0: Does Not Have Off-Farm Job 
Score 1 : Has Off-Farm Job 
Off-Farm Income Size: 
Score Q: Farm Income Is Larger 
Score 1: Off-Farm Income Is Larger 
Score 2: They Are About Equal 
Tenure Status. 
Score 1: Rent No Land 
Score 2: Rent All or Some of His Farm Land 
Access to Credit. The following indicators were used for 
this score: 
1. The farmer was asked where he got the credit. There 
were a number of sources used. These are: the 
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agricultural bank, commercial banks, relatives, 
friends/neighbors. Each source mentioned is counted 
1 . 
2. The farmer was asked whether cash credit, fertilizer 
credit, seed credit, insecticide credit, or farm 
tools credit were the reason for getting credit. 
Each reason mentioned was weighted by its importance. 
a. Each reason mentioned is counted 1. 
b. If the farmer feels the reason is highly 
important, the weight is 3. 
c. If he feels it is of medium importance, 
the weight is 2. 
d. If he feels it is of low importance, the 
weight is 1. 
The composite score of each individual respondent is 
the combination of 1 and 2 above. The higher the 
score, the greater the availability of credit, and 
the lower the score, the lower the availability of 
credit. 
Access to Market Facilities. The following indicators were 
used for this score: 
1. Availability of market with respect to price. The 
farmer was asked to rate as good, fair, or low the 
price he received when he sold his product, the 
present price, and the expected future price. 
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Score 1: Low 
Score 2: Fair 
Score 3: Good 
The combination of the three price scores make up a 
composite score. 
2. Availability of market with respect to place. The 
farmer was asked whether it was very difficult, diffi¬ 
cult or easy to find a market. 
Score 0: Don't Know 
Score 1 : Easy 
Score 2: Difficult 
Score 3: Very Difficult 
Any reason mentioned was weighted by its score. 
3. Availability of market with respect to transportation. 
The farmer was asked whether it was very difficult, 
difficult or easy, and whether it was very expensive, 
expensive or not expensive to transport his products 
to a market. 
a. Concerning the availability of transportation 
Score 0: Don't Know 
Score 1 : Easy 
Score 2: Difficult 
Score 3: Very Difficult 
b. Concerning the road condition 
Score 0: Don't Know 
Score 1: Easy 
Score 2: Difficult 
Score 3: Very Difficult 
0^. Concerning the cost of transportation 
Score 0: Don 1  Know 
Score 1: Low 
Score 2: Medium 
Score 3: Very High 
The combination of the ratings for the availability of 
transportation, road condition, and the cost of trans¬ 
portation makes up the composite score for the avail¬ 
ability of market with respect to transportation. 
Each composite score of each individual respon¬ 
dent is the combination of 1, 2, and 3 above. 
Availability of Water. The following indicators were used fo 
this score. 
a. Number of wells on the farm 
b. Difficulty of getting the water 
Score 1 : Easy 
Score 2: Difficult 
Score 3: Very Difficult 
c. Water restriction. The farmer was asked whether 
there was any restriction prohibiting the use of 
water beyond a certain limit. 
Score 0: No 
Score 1: Yes 
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d. Availability of water with respect to timeliness 
of receiving water 
Score 1 : Usually in Time 
Score 2: Usually Late 
Score 3: Usually Too Early 
Score 4: Always Flooded 
e. Availability of water with respect to amount of water 
received 
Score 1: Sufficient 
Score 2: Insufficient 
Score 3: Did Not Receive Water 
The composite score for the availability of water 
is the combination of a, b, c, d, and e above. 
Educational and Communicational Indicators. 
Education. The amount of formal school education obtained 
by the respondent may influence his adoption behavior. It is likely 
to influence the extent to which the farmer is exposed to new ideas 
through various communication channels, and this may in turn affect 
his adoption behavior. The respondents were asked about the number of 
years completed in school and were categorized as follows: 
g 
Score 0: Illiterate 
Score 1-6: Primary 
Score 7-9: Middle 
9from now on, the term "illiterate" will indicate that the person 
had no formal education. 
Score 10-12: High School 
Score 13-16: College Level 
Score 17: Graduate Level 
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One score was assigned to each school year. 
Level of Knowledge About Agricultural Innovations. The extent 
of knowledge about innovations is likely to influence their adoption. 
Questions were asked to assess the knowledge of respondents about the 
three selected innovations. A knowledge score was computed for each 
respondent. 
Score 1: Not Aware of Any of the Three Innovations 
Score 2: Aware of Innovations, But Do Not Know Much 
Score 3: Aware of Innovations and Knows Their Use 
Years of Experience in Farming. This variable was measured 
by asking farmers the number of years they had been farming. Farmers 
were thus placed in the following categories: 
Score 1: Very Low (Less jhan 5 years) 
Score 2: Low (5-9 Years) 
Score 3: Medium (10-15 Years) 
Score 4: High (16-20 Years) 
Score 5: Very High (Over 20 Years) 
Contact with Extention Agents. The following indicators were 
used for this score: 
1. Number of the farmers' visits to the Extension 
agents' office 
138 
2. Number of the Extension's visits to the farm 
last year and this year 
3. Number of agricultural demonstrations seen by the 
farmer 
4. Writing letters to the Extension agent 
Score 0: No 
Score 1 : Yes 
5. Using Extension agents as source of information 
Score 0: No 
Score 1 : Yes 
6. Frequency of the Extension contacts as perceived 
by the farmer 
Score 0: Not at All 
Score 1 : A Few Times 
Score 2: Frequently 
Score 3: Many Times 
7. The reliability of the information received from the 
Extension agents 
Score 0: Not at All 
Score 1 : Somewhat Dependable 
Score 2: Fairly Dependable 
Score 3: Very Dependable 
The composite score of each individual respondent is 
the combination of 1, 2, 3, 4, 5, 6 and 7 above. The 
higher the score, the more contact, and the lower the 
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score, the less contact with the Extension 
agent. 
Contact With Other Sources of Information. The following 
were used for this score: Number of other sources of information used. 
These are neighbors and friends, agricultural research stations, radio 
or television, training programs, dealers, magazines, journals, news¬ 
papers, and agricultural newsletters. Each source identified by the 
respondent was given a score of one. 
Intervening Variables. 
Incentive and Disincentive Scale. As we indicated earlier, 
it is not enough to identify the influence of various socioeconomic, 
educational and communicational factors. It is crucial also to identify 
factors perceived by farmers as motivating them or inhibiting them to 
adopt agricultural innovations. 
1. Incentives. In this study, incentives are variables 
that a farmer perceives and identifies as motivating 
factors for adoption of agricultural innovations in 
his own situation. The actual incentives were 
elicited by the question "What were your reasons for 
using __?" Each reason identified by the 
respondent was given a score of one and the number of 
incentives for adoption of innovation were counted. 
The cumulative incentives score is the combina¬ 
tion of the number of incentives for using improved 
seed, incentives for using fertilizer and incentives 
for using insecticides. 
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2- Pisincentives. These are variables that a farmer 
perceives and identifies as inhibiting factors for 
adoption of agricultural innovations in his own 
situation. The actual perceptions were elicited by 
the question "What were your reasons for not using 
?" 
Each reason identified by the respondent was 
given a score of one, and the number of disincentives 
for adoption of an innovation were counted. 
The cumulative disincentives score is the combi¬ 
nation of the number of disincentives for not using 
improved seed, disincentives for not using fertilizer, 
and disincentives for not using insecticides. 
Valence of Incentives and Disincentives. In this study, 
valence is defined as the intensity with which each incentive or dis¬ 
incentive was perceived by a farmer as influencing his adoption 
behavior. This was measured by asking the farmer to give weight to 
the reasons he gave by indicating the degree of importance. A three- 
point scale was used to obtain the valence score: High Importance, 
Medium Importance, and Low Importance. 
Each reason mentioned was weighted by its importance to arrive 
at its valence score. The sum of the valence score is the composite 
valence score of the individual for every perceived incentive or dis¬ 
incentive for the three innovations (improved seed, fertilizer, 
insecticide) using the following criteria: 
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a. Each reason mentioned (R) is counted 1. 
b. If the farmer feels the reason is highly important, 
the weight (V) is 3. 
c. If the farmer feels it is of medium importance, the 
weight is 2. 
d. If he feels it is of low importance, the weight is 1 . 
The composite valence score of each individual 
respondent = R-|V-| + R2V2 .RnVn • 
R = Reason mentioned 
V = Corresponding valence as perceived 
Constructing the Interview Schedule 
Interview Schedule. The interview schedule was constructed to cover 
the following topics: geographic location; socioeconomic variables; 
availability of water; educational and communicational variables; 
adoption; incentives; disincentives; and valence. 
In order to avoid embarrassment to the respondent, various incen¬ 
tives were presented in the form of reasons for adoption of a particu¬ 
lar practice, or reasons for non-adoption of a particular practice. 
The technique of open-ended questioning was also employed. 
Each question in the interview schedule for this study was formu¬ 
lated keeping in mind the objectives and the theoretical framework. 
The concepts, terminology, roles, and positions referred to in the 
schedule were checked with farmers and the Extension authority during 
the course of pretesting. 
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Twenty farmers were used for pretesting. Some useful modifications 
were made as a result of the pretesting, particularly with respect to 
the local dialect. Only those terms were used with which the respon¬ 
dents were quite familiar and which they readily understood. The com¬ 
plete interview schedule is presented in Appendix D. 
Validity. Validity refers to whether the data collection instru¬ 
ment measures what it is supposed to measure. The validity of a mea¬ 
suring instrument may be defined as "the extent to which differences in 
scores on it reflect true differences among individuals, groups, or 
situations in the characteristic which it seeks to measure, or true dif¬ 
ferences in the same individual, group, or situation from one occasion 
to another, rather than constant or random errors."^ 
The validity of measurements employed or the extent to which the 
variables and indicators truly measure the adoption behavior of farmers 
in this study is justified by three aspects of validity proposed by 
Nunnally 
1. Predictive Validity 
2. Content Validity 
3. Construct Validity 
With respect to predictive validity, a variable will be used as a 
predictor of adoption behavior if it is significantly associated with 
10Claire Sekktiz, et al., Research Methods in Social Relations 
(New York: Holt, Rinehart and Winston, 1964) , p. 155. 
^Jim C. Nunnally, Psychometric Theory (New York: McGraw-Hill 
Book Company, 1967), pp. 75-103. 
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the adoption behavior. The correlation coefficient is the determinant 
of the predictive validity of the variable. 
With respect to content validity, the measurements were validated 
by these processes: 
1. The interview schedule was thoroughly discussed with 
the members of the researcher's committee. The selec¬ 
tion of variables, items, and indicators were felt to 
be logically rational. The content criteria for 
selecting indicators are the frame of reference of 
the respondents. Based on the research literature 
review, the selection was done by discussion with the 
field personnel and the farmers in the pretesting 
group. 
2. The researcher's cultural background was identical 
to that of the respondents with respect to language 
and ethnology. Thus, the meaning of cultural ele¬ 
ments was understood. 
3. Throughout the process of pretesting, the concepts 
and terminology used were mutually recognized and 
understood by both the researcher and the respon¬ 
dents . 
With respect to construct validity, the items that constitute the 
composite scores were significantly associated with the composite 
scores. The items to be included in the measurement construct must 
associate significantly with the composite variable. 
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Reliability. An interviewer schedule should be reliable before it 
is used as a data-collection instrument. "A good measurement procedure 
must also be reliable; that is, independent but comparable measures of 
the same object should give similar results (provided, of course, that 
there is no reason to believe that the object being measured has in 
fact changed between the two measurements)." Reliability of an inter¬ 
view refers to its consistency or stability and objectivity in obtain¬ 
ing information from the respondents. 
1 3 Guildford listed three methods of estimating reliability from 
empirical data'. These are: (1) Internal consistency reliability 
(coefficient of consistency); (2) Alternative forms or parallel forms 
reliability (coefficient of equivalence); and (3) Retest or test- 
retest reliability (coefficient of stability). 
In this study, the test-retest method of estimating reliability 
was used. Twenty respondent farmers in the western and southwestern 
regions of Saudi Arabia were randomly selected and interviewed using 
the structured interview schedule. They were then reinterviewed two 
to three weeks later using the same interview schedule and following 
the same procedures as followed at the time of the first interview. 
The coefficient of correlation between the first (the test) and 
the second (the retest) responses regarding selected items in the 
12Claire Selltiz, et al ., Research Methods in Social Relations 
(New York: Holt, Rinehart and Winston, 1964), p. 148. 
13P. J. Guildford, Fundamental Statistics in Psychology and 
Education (New York: McGraw-Hill Book Company, Inc., 1959), 
p. 455. 
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interview schedule were computed to ascertain the reliability of the 
interview schedule. 
Pearson's correlation coefficients was found significant, thus 
leading the researcher to conclude that the instrument used in collect¬ 
ing the data for this study was reliable (Table 5). 
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Table 5 
Reliability Coefficients Between the First and Second Observation 
On Selected Items in the Interview Scheduale 
Item Reliability 
Coefficient (r) 
Age 
. 9664 
Family size 
. 8633 
Farm size . 9950 
Income . 8619 
Access to credit facilities score . 7799 
Access to market facilities score . 7617 
Avilability of water . 8679 
Education . 9969 
Level of knowledge about innovations score . 8301 
Years of experience in farming .9763 
Contact with extension agent score . 8853 
Contact with other sources of information score . 8634 
Incentive score .9462 
Disincentive score . 8618 
Incentive valence score . 9680 
Disincentive valence score . 8970 
CHAPTER IV 
ANALYSIS AND INTERPRETATION OF 
DESCRIPTIVE STATISTICS 
The purpose of this chapter is to describe the general nature of 
the data and present data collected on the respondent farmers. This 
information is given prior to the analysis of farmer incentives, in 
order to provide a background for understanding results of the investi 
gation in a somewhat sharper perspective. 
As we indicated earlier, the sample consisted of 200 respondents. 
The characteristics of the subjects will be described under the follow 
ing categories: 
1. Socioeconomic Characteristics 
This category included seven variables. These 
are Age, Farm Acquisition, Farm Size and Amount of 
Land Farmed, Type of Family, Income, Access to Credit, 
Access to Market Facilities. 
2. Availability of Water 
This category included only one variable. This 
is the availability of water. 
3. Educational and Communicational Factors 
This category included five variables. These 
are Years of Formal Education, Level of Knowledge 
About the Innovation, Years of Experience in Farming, 
Contact with Extension Agents, Contact with Other 
Sources of Information. 
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4. Incentives and Disincentives 
This category included four variables. These are 
Incentives, Disincentives, Valence of Incentives, 
Valence of Disincentives. 
5. Dependent Variables 
This variable represented the adoption behavior 
of the farmers vis-a-vis three selected agricultural 
innovations, namely: (1) use of the hybrid improved 
seeds; (2) the application of fertilizer; (3) the 
application of insecticides. 
This section provides the frequency distribution in terms of num¬ 
ber and percentages for each variable. The variables were used as con¬ 
tinuous variables. However, based on previous studies, categories were 
formed. 
Socioeconomic Characteristics 
The variables investigated in this category are briefly discussed 
below. 
Age. The farmers in this study have an average age of 45.72 years 
(Table 6). The "under 30" group constitutes 17.5 percent, the "31 to 
40" group constitutes 23.5 percent, the "51 or more" group represents 
the highest percent--39.5 percent. 
Farm Acquisition. The majority of farmers (80.5 percent) acquired 
farm land from family (Table 8). Only 3 percent of the respondents 
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Table 6 
Distribution of Respondents By Age 
Age in Years Respondents 
Number Percent 
Less than 20 years old 2 1.0 
21- 30 years old 33 16.5 
31-40 years old 47 23.5 
41-50 years old 39 19.5 
51 or more YRS old 79 39.5 
Total 200 100.0 
Mean 47.715 STD DEV 13.657 Variance 
Minimum 18.00 Maximum 71.00 
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Table 7 
Distribution of Respondents by Type of family 
Family Type Number Percent 
Joint Family 189 94.5 
Individual 11 5.5 
Total 200 100.0 
Table 8 
Distribution of Respondents by Farm Land Acquire 
Source Number Percent 
Family Land 161 80.5 
Village Land 6 3.0 
Rent 6 3.0 
Inheritance 27 13.5 
Total 200 100.0 
Table 9 
Distribution of Respondents by Difficulty of 
Acquiring more Land 
Problem Exsisting Numbe r Percent 
Yes 31 15.5 
No 169 84.5 
Total 200 100.0 
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acquired their land by rent, 13.5 percent inherited the land. Since 
this variable represents a very small fraction of the sample (3 per¬ 
cent), there is no need to deal with land tenure later. 
In response to the question, "If you want more land for farming 
purposes, will you have a problem of getting more land?". Table 9 
shows that only 15.5 percent of the respondents answer positively to 
this question, while 84.5 percent (169 farmers) answer negatively to 
this question. 
Farm Size and Amount of Land Farmed. The average land holding in this 
study was 11.21 acres (Table 10). The majority of the holdings were 
very small, with 40.5 percent of the holdings of the "six to nine 
acre" group and 21.5 percent of the holding in the "three to five acre" 
group. If the "sixteen acre or more" group is defined as a large 
farmer, only 24.5 percent of the farmers will be considered large 
farmers. The amount of farmed land was 9.34 acres (Table 11). There 
were more than 32 percent of the respondents who farmed less than six 
acres. 
Comparing farm size (land holding) and land cultivated as socio¬ 
economic factor indicators, it is conceivable from the distribution 
pattern of the two indicators that the amount of land cultivated may be 
a more meaningful indicator than land holding because it represents 
the real capital investment. 
Type of Family. Table 7 shows that the majority of the respondents 
(94.5 percent) have joint family, that is, family with more than one 
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Table 10 
Distribution of Respondents by Size of Farm 
Size in Acres N umb e r Percent 
Less than 2 1 0.5 
3-5 Acres 43 21.5 
6-9 Acres 81 40.5 
10- 15 Acres 26 13.0 
16 or more Acre 49 24.5 
Total 200 100.0 
Distribution 
Amount of 
Table 11 
of Respondents by 
Land Cultivated 
Size in Acres Number Percent 
Less than 2 2 1.0 
3-5 Acres 63 31.5 
6-9 Acres 68 34.0 
10-15 Acres 37 18.5 
16 or more Acres 30 15.0 
Total 200 100.0 
Mean 9.340 STD DEV 6.441 Variance 41. 
Minimum 2.00 Maximum 35.00 
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Table 12 
Distribution of Respondents bv Income Level 
Amount in $ Number Percent 
Less than 500 0 0 
500-800 27 13.5 
801-999 113 56.5 
1000- 1500 37 18.5 
over 1500 23 11.5 
Total 200 100.0 
Table lb 
Distribution of Respondents by 
Off- Farm Job Holding 
Number Percent 
Does not have off-farm job 133 66.5 
Has off-farm job, 67 33.5 
Farm Income is lower 22 11.0 
Farm Income is Higher 31 15.5 
Farm Income About Equal 14 <0 
200 100.0 Total 
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person living at home. Only 5.5 percent of the respondents were indi¬ 
vidual. The joint family system was prevalent in the area where this 
study was conducted. This was due, as elsewhere, to social values and 
norms of the society. In this study, we focused only on the oldest 
four members of the family living at home during the research time, to 
know their age and their education background. 
Income. The purpose of this variable was to identify the various 
sources and quantity of the farmer's operational capital which includes 
both farm and non-farm income. The data reveal that more than 56 per¬ 
cent of the total respondents reported that their income was in the 
range of $801 to $999, while only 13.5 percent of the respondents 
reported that their income was in the range of $500 to $800 monthly. 
More than 33 percent of the farmers indicated that they had an 
off-farm job. Eleven percent indicated that their off-farm job earned 
more than their farm income. Those who earned about an equal amount 
from both sources constituted 7 percent of the respondents, 15.5 per¬ 
cent indicated that their farm income was greater. 
For some farmers, the off-farm job constitutes a disincentive lead¬ 
ing to non-adoption of improved agricultural technology. 
Access to Credit. The respondents were asked to identify the sources 
through which they generally received loans for agricultural purposes. 
These sources were presented in Table 14 which shows that the majority 
of the respondents (83.0 percent) reported using Agricultural Bank as 
a source of credit which implies that the first source of credit 
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Table 14 
Distribution of Respondents by Source 
of Credit 
Source No 
Number 
Respondents y6s 
Percent Number Percent 
Total 
‘0 
No Where 171 85.5 29 14.5 100.0 
Agriculture Bank 34 17.0 166 00
 
C
O
 
o
 
100.0 
Commencal Bank 199 28.0 1 . 5 100.0 
Relative 56 28.0 144 72.0 100.0 
Freind/Neighbors 98 49.0 102 51.0 100.0 
Table 15 
Distribution of Respondents 
Sources of Credit 
by Number of 
Number of Sources Number Percent 
1 52 26.0 
2 54 27.0 
3 94 47.0 
Total 200 100.0 
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Table 1G 
Distribution of Respondents by Reason 
For Getting Credit 
Reason Respondents 
NO 
N 1 
Respondents 
YES 
N % 
Total 
°0 
Cash Loan 48 24.0 152 76.0 100.0 
Fertilizer 72 36.0 128 64.0 100.0 
Improved Seed 82 41.0 • 118 59.0 100.0 
Insecticides 88 44.0 112 56.0 100.0 
Farm tools 41 20.5 159 79.5 100.0 
Table 17 
Distribution of Respondents 
of the Reason For Getting 
by Number 
Credit 
Respondents 
Number of Reason Number Percent 
0 33 16.5 
1 15 7.5 
2 26 13.0 
3 8 4.0 
5 106 53.0 
Total 200 100.0 
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Table 18 
Distribution of Respondents by Degree of 
Importance of the Reason for getting Credit 
REASON NIL 
Degree 
LOW 
of Importace 
MEDIUM HIGH 
N nr O N % N Of 0 N Of 0 
Cash Loan 45 22.5 17 8.5 57 28.5 81 40.5 
Fertilizer 69 34.5 56 28.0 59 29.5 16 8.0 
Improved Seed 79 39.5 55 27. 5 57 28.5 9 4.5 
Insecticide 85 42.5 45 22.5 60 30.0 10 5.0 
Farm Tools 38 19.0 2 1.0 34 17.0 126 63.0 
Table 19 
Distribution of respondents by Number of 
Score of the Degree of Importance of the 
Reason For Getting Credit 
Number of Score 
Respondents 
Number Percent 
Nil (0 score) 30 15.0 
Low (1-5 score) 27 13.5 
Meduim (6-10 score) 94 47.0 
High (11-15 score) 49 24.5 
Total 200 100.0 
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available to them is Agricultural BankJ The second source was family 
relatives (72.0 percent), the third was friends and neighbors (51.0 
percent). Only one percent out of 200 reported Commercial Bank as 
a source for obtaining credit. This was due to the social values and 
norms of the society, where interest is prohibited by Islamic Law. 
A high percentage of respondents were using relatives, friends and 
neighbors, which represents the strong trust existing among people as 
well as the togetherness of the rural society. 
Table 15 shows that the majority of respondents (47 percent) 
reported three sources for obtaining credit. More than 79.0 percent 
of the respondents who used credit from one or all of the sources 
reported farm tools ranked as the first reason for using credit, cash 
loan was the second, and fertilizer was the third, as shown in Table 10. 
Table 17 shows that only 53 percent of the respondents reported that 
they were using five reasons for obtaining credit, while 70.5 percent 
mentioned one reason for obtaining the credit. 
The data reveal that out of the total respondents, 63.0 percent 
(Table 18) felt that using farm tools was highly important; nearly 
one percent felt that using farm tools was of low importance to them. 
More than 22 percent of the respondents reported that their access 
to credit is high (Table 20), while 39 percent of the respondents 
reported their accessbility to credit is medium. 
Agricultural Bank loans were interest free. 
Table 20 
Distribution of Respondents by 
Total Accessibility to credit score 
Total 
Score Number Percent 
Non (0) 29 14.5 
Low (1- 11) 48 24.0 
Medium (12-18) 78 39.0 
High (19-23) 45 22.5 
Table 21 
Distribution of Respondents by 
Received 
Price 
Period Good Fai r Low Total 
N N 07 0 N or 0 c 'O 
Last Year 71 35.5 75 37.5 54 27.0 100.0 
This Year 100 50.0 83 41.5 17 8.5 100.0 
Expected 
Next Year 162 81.0 36 18.0 2 1.0 100.0 
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Access to Market. Four elements of market were observed in this study: 
availability of market with respect to place for selling products, 
availability of market with respect to distance, availability of market 
with respect to price of products and availability of market with 
respect to transportation. 
Availability of market with respect to price of products. 
Generally, the prices of products tended to favor the farmers in this 
area. More than 35 percent of the respondents reported that they 
received good prices last year (Table 21), while 50 percent received 
good prices this year. Regarding the composite price, nearly 30 per¬ 
cent of the respondents reported good prices (Table 22). 
v 
Availability of market with respect to place for selling the pro- 
ducts. The findings concerning availability of market in this study 
seem to agree with the claim often seen in the media that "when farmers 
produce more, they do not have a place to sell their product." It was 
found in this study that 57.5 percent of the farmers had found diffi¬ 
culty in selling their products. Only 33.5 percent reported that it was 
"easy" to find market (Table 23). 
The perception of prices previously discussed and the perception 
of market availability are incongruent to some degree with the claim 
in the media. These findings need more detailed study before one may 
generalize about the market situation in this region. 
Availability of market with respect to distance. The data in 
Table 24 show the distribution of respondents by distance from their 
house or farm to a major market. Agricultural Store and Extension Office 
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Table 22 
Distribution of Respondents By Composite 
Score of Pric Received 
Price Perception 
Score Number Percent 
3 2 1.0 
4 12 6.0 
5 9 4.5 
6 43 21.5 
7 30 15.0 
8 43 . 21.5 
9 61 30.0 
Total 200 100.0 
Table 23 
Distribution of Respondents by Access to Market 
V. Difficult Difficult Easy 
N % N °o N 
Finding a Market 18 9.0 115 57.5 67 33.5 
Finding Transportation 3 1.5 33 16.5 164 82.0 
Road Condition 129 64.5 60 30.0 11 5.5 
Cost of 
* 
Transportation 46 23.0 114 57.0 40 20.0 
* The rank for cost of transportation is High, Medium. 
Low insted of V. Difficult, Difficult, Easy. 
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The majority (39.5 percent) of the respondents live 15 kilometers or 
less from a major market. More than 28 percent of the respondents live 
between 16 to 20 kilometers to a major market. The distance ranged 
from 5 to 80 kilometers, with a mean of 10.54 Km. and standard devia¬ 
tion of 12.43. 
Availability of market with respect to transportation. Transporta¬ 
tion is considered a component of marketing that shifts the goods from 
supply area to the demand area. Three elements of transportation were 
examined: availability of transportation, road condition and cost of 
transportation (Table 23). 
Availability. Of the farmers who sought transportation for 
selling their products, only 1.5 percent said it was "very difficult" 
to find. Those who found it difficult constituted 6.5 percent. The 
majority (82.0 percent) indicated that there was no difficulty with 
finding transportation. 
Conditions. The data revealed that 64.5 percent of the 
respondents reported "very difficult" road conditions. Only 11 percent 
reported "easy" road conditions. 
Cost. Transportation of products was related as "expensive" 
by 57 percent. Only 23 percent reported "very expensive" and 20 per¬ 
cent of the respondents indicated that it was inexpensive. 
The farmers' general feeling about access to market is reflected 
in their composite score. The higher the score, the greater the avail¬ 
ability of market; and the lower the score, the lower the availability 
of credit. The majority (66.5 percent) indicated that the composite 
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score of availability of market was rated as "medium" (Table 25). Only 
26.5 percent indicated that the composite score was "low." 
Availability of Water 
The availability of water may act as incentive or disincentive 
(non-availability) for adoption of improved agricultural practices. 
The availability of water could be considered a discrete variable 
if we assume only a specific value, in terms of quantity, but the 
essence of this research is to know the farmers' perception of adoption 
technology and the influence of this variable, availability of water, 
in these perceptions. In view of this focus, this variable is con¬ 
tinuous, and takes any value within a given range. 
For the purpose of accuracy, the responses were also matched and 
checked with discrete data available at the Agricultural and Water 
Ministry. 
Five elements of water availability were observed in this study: 
availability of water with respect to difficulty of getting water; 
availability with respect to restriction prohibiting water use; avail¬ 
ability with respect to timeliness of receiving water; availability 
with respect to amount received and number of wells were added to the 
total score of availability of water. 
Availability of water with respect to difficulty of getting the water. 
Difficulty of getting the water from sources such as as irrigation was 
reported by the majority of respondents (95 percent), where 30.5 per¬ 
cent reported it was "difficult" and 64.5 percent reported it was "very 
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Table 24 
Distribution of Respondents by Distance 
Distance 
Distance From Farm To: 
Market1 AG. Store2 Extension Office 
(Kilometers) N % N % N Of ,0 
15 K. or Less 79 39.5 103 51.5 105 52.5 
16-20 Km. 57 28. 5 39 19.5 38 19.0 
21-25 Km. 18 9.0 16 8.0 15 7. 5 
. 26-30 Km. 11 5.5 13 6.5 13 6.5 
31 or more Km. 35 17. 5 29 14.5 29 14.5 
1With a Mean of 10.540 and STD DEV of 12.410 
2With a Mean of 19.265 and STD DEV of 12.321 
3With a Mean of 19.210 and STD DEV of 12.332 
Table 25 
Distribution of Respondents By Total 
Accessibility to Market 
Score 
Level Number Percent 
Low (8-13) 63 26.5 
Medium (14-17) 133 66.5 
High (18-21) 14 7.0 
Total 200 100.0 
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difficult" to get water. Only five percent of the respondents reported 
that it was "easy" to get the water. This group may represent those 
farmers who possess wells or have an access to wells'! 
Availability of water with respect to restriction prohibiting water use. 
Table 27 shows that 36.5 percent of the respondents reported positively 
as the existence of restrictions, while the majority of the respondents 
reported that there is no restriction in using the water. 
Availability of water with respect to timeliness of receiving the water. 
The data revealed that 59.5 percent of the respondents received the 
water "late" (Table 28). Only 29.5 percent received the water in 
time. 
Availability of water with respect to amount of received water. It 
was noticed that the majority (58.5 percent) of the respondents did not 
receive a "sufficient" amount of water (Table 29). Only 22 percent of 
the respondents received a sufficient amount of water. The rest of 
the sample (19.5 percent) did not receive the water. 
Number of wells. The majority of the respondents (71 percent) did not 
possess a well. They were entirely dependent upon rain and irrigation 
provided to them by the Agricultural and Water Ministry. Only 29 per¬ 
cent of the respondents possessed wells (Table 30). 
The composite score of availability of water presented in Table 31 
shows that the majority of the respondents (69 percent) reported that 
they had a "medium" score, and 15 percent reported a "low" score. 
Table 26 
Distribution of Respondents by Availability 
of Water with respect to 
Difficulty 
Difficulty Level Number Percent 
Easy 61 30.5 
Difficult 129 64.5 
.V. Difficult 10 5.0 
Total 200 100.0 
Table 27 
Distribution of Respondents by Availability 
of Water with Respect to Restriction 
Case Number Percent 
No Restriction 127 63.5 
Restriction 73 36.5 
Total 200 100.0 
Table 28 
Distribution of Respondents by Availability of 
Water with Respect to Time Line of Receiving 
Water 
Case Number Percent 
Usually in Time 59 29.5 
Usually Late 119 59.5 
Usually too Early 18 9.0 
Always Floded 4 2.0 
Total 200 100.0 
Table 29 
Distribution of Respondents by Availability 
of water with Respect to amount Received 
Case Number Percent 
Sufficent 44 22.0 
Insufficent 117 58.5 
Did not receive water 39 19.5 
Total 200 100.0* 
Table 30 
Distribution of Respondents by 
of water with Respect to Number 
Availability 
• of Wells 
Wells 
Owend Number Percent 
o 142 71.0 
1 53 26.5 
2 4 2.0 
4 1 0.5 
Total 200 100.0 
Table 31 
Dist ribution of Respondents by the Composite 
Score for the Availability 
of Water 
Level Number Percent 
Low (3-4) 30 15.0 
Medium (5-7) 138 69.0 
High (8-10) 32 16.0 
Total 200 100.0 
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Educational and Communicational Factors 
The variables investigated in this category are briefly discussed 
below. 
Education. The data revealed that 63.5 percent of the respondents had 
finished compulsory grade six level of education. More than 11 percent 
of the respondents had completed less than grade six. Twenty-five per¬ 
cent of the farmers were illiterate (no formal education), but by spend¬ 
ing some time as a monk, they have become functionally literate. Only 
23 percent of the respondents completed high school and above (Table 32). 
The implication of the above findings is that the majority of the 
farmers will be handicapped in their utilization of written information 
and, therefore, will require more personal contact with extension agents 
or other informed sources for transmission of information about new 
agricultural practices in order to be able to adopt them. 
Family members living at home with the respondents may be repre¬ 
sented as assets to him, i.e., labor force. Also, they may be repre¬ 
sented as a force to direct the respondent's decision in using the 
improved agricultural practices, especially if they are highly educated. 
Table 33 represents the distribution of family members by age and their 
education background, which shows that 34.5 percent of the first member 
of the family were illiterate and 28 percent of them had primary school , 
while only 15 percent had above high school education. 
Twenty-eight (14.0 percent) of the second member of the family 
were illiterate, while 55 (27.5 percent) had a college education and 
Distribution of Respondents By Education Level 
Formal Education 
In Year Number Percent 
By Category 
N % 
0 50 25.0 Illiterate 50 25.0 
2 4 2.0 
3 4 2.0 
4 12 6.0 
5 3 1.5 
6 22 11.0 Primary 45 22.5 
9 18 9.0 Middle 18 9.0 
11 3 1.5 High 
12 38 19.0 School 41 20.5 
13 3 1.5 
14 11 5.5 
15 3 1.5 
16 28 14.0 Above High 
18 1 0.5 School 46 23.0 
Total 200 100.0 200 100 . 
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Table 33 
Distribution of Respondents by Family members, Age and Education 
Age 
in Years N % Education Level N % 
First 
Less than 20 42 21.0 Illiterate 69 34.5 
20-29 49 24.5 Primary 1-6 56 28.0 
30-39 40 20.0 Middle 7-9 21 10.5 
40-49 41 20.5 H. School 10-12 24 12.0 
More than 49 28 14.0 Above H. School 30 15.0 
Second 
Less than 20 122 61.0 Illiterate 28 14.0 
20-29 49 24. 5 Primary 53 26.5 
30-39 24 12.0 Middle 30 15.0 
40-49 5 2.5 H. School 34 17.0 
More than 49 0 0 Above H. School 55 27.5 
Third 
Less than 20 141 70.5 Illiterate 47 23.5 
20-29 43 21.5 Primary 52 26.0 
30-39 16 8.0 Middle 17 8.5 
40-49 0 0 H. School 39 19.5 
More than 49 0 0 Above H. School 45 22.5 
Fourth 
Less than 20 153 76.5 Illiterate 65 32.5 
20-29 34 17.0 Primary 40 20.0 
30-39 13 6.5 Middle 21 10.5 
40-49 0 0 H. School 40 20.0 
Mo re t h an 49 0 0 Above H. School 37 
18.5 
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34 (17 percent) had high school level. 
In comparing these two family members, we noticed that the first 
members did not have the same education opportunity as the second member 
due to the fact that more schools are presently available and the 
existence of a free education system was in the last thirty years. 
Level of Knowledge About Innovations. This variable included three 
innovations: improved seed, fertilizer and insecticide, which will be 
briefly discussed below. 
Improved Seed. The data in Table 34 reveal that 10 percent of the 
respondents were not aware of improved seeds, while 24.5 percent of the 
respondents reported although they were aware of improved seeds, they 
did not know much about their actual use; their knowledge was inadequate. 
More than 65 percent of them said they knew fully how to use improved 
seeds. 
Fertilizer. Only 6 percent of the respondents reported that they 
were not aware of fertilizers. The majority of the respondents (69 per¬ 
cent) reported that they knew fully how to use fertilizers. This high 
response can be explained by the Government's encouragement through a 
continuation of 50 percent of the price subsidy program. 
The composite score of "level of knowledge" of the improved agri¬ 
cultural practices is represented in Table 35, which shows that 48 per¬ 
cent of the respondents scored 9 (means that 48 percent of the farmers 
reported "aware and know their use" of the three improved innova¬ 
tions) . 
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Table 34 
Distribution of Respondents by Level of Knowledge 
Level of Knowledge Respondents 
Number Percent 
Improved seed 
Low 20 10 0 
Medium 49 24.5 
High 131 65.5 
Total 
Fertilizer 200 100.0 
Low 21 6.0 
Medium 50 25.0 
High 138 69.0 
Total 200 100.0 
Insecticides 
Low 46 23.0 
Medium 53 26.5 
High 101 50.5 
Total 200 100.0 
Table 35 
Distribution of Respondents by Composite Score of 
Level of Knowledge about Innovation 
Score Number Percent 
3 10 5.0 
4 7 3.5 
5 24 12.0 
6 21 10.5 
7 12 6.0 
8 30 15.0 
9 96 ' 48.0 
Total 200 100.0 
Mean 7.480 S.T.D. 1.891 Variance 3.576 
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Table 36 
Distribution of Respondents by Years of Experience 
in Farming 
-Years Respondents 
 Number Percent 
Less than 5 Yrs 11 5 5 
5-9 Yrs 39 19.5 
10-15 Yrs 33 16 5 
16-20 Yrs 22 11 0 
Over 20 Yrs 95 47 5 
Total 200 100 0 
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Years, of Experience in Farming. Distribution of respondents by the 
number of years of experience in farming is represented in Table 36. 
The data show that the majority of the respondents (47.5 percent) have 
had more than 20 years of farming experience, 11 percent have had 
between 16 to 20 years of farming experience. Only 5.5 percent have 
had less than 5 years of experience. The years of experience in 
farming ranged from less than 5 years to over 20 years with a mean of 
over 15 years of experience. 
Contact with Extension Agents. A significant relationship was noticed 
between farmers' contacts with an Extension agency and their adoption 
behavior. Seven elements of contact with Extension agents were 
observed: number of the farmer's visits to the Extension agents' 
office, number of the Extension's visits to the farm, number of agri¬ 
cultural demonstrations seen by the farmers, writing letters of the 
Extension agents, using Extension agents as a source of information, 
frequency of the Extension contact as perceived by the farmers and the 
reliability of the information received from the Extension agents. 
Number of the farmers' visits to the Extension agents' office. 
More than 40 percent of the respondents reported that they did not 
visit Extension offices (Table 37). More than 59 percent of the 
respondents reported that they had visited the Extension Office. 
These respondents were asked to specify the reasons for not visit¬ 
ing any Extension Office. It was reported by 27 percent of them 
(Table 38) that Extension lack of experience was considered as a "high" 
reason for them, while 34 percent of them reported low level of 
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Table 37 
Distribution of Respondents by Farmer's Visits 
_to Extension Office_ 
Response Number Percent 
No 81 40.5 
Yes 119 59.5 
Total 200 100.0 
Table 38 
Distribution of Respondents by Reason Made 
The Farmers not to Visit Extension Office 
(N= 200) 
„ Percentage Degree of Importance 
Nil Low Medium High Total 
Lack of Experience 55.5 3.0 14.5 27.0 100.0 
Lack of Knowledge 55.0 15.0 21.5 8.0 100.0 
Low Level of Education 65.0 20.5 10.0 4.0 100.0 
Never been Available 
Lack of trust in the 
55.5 5.0 6.0 33.5 100.0 
Extension Agents 78.5 14.5 6.0 1.0 100.0 
No Real benefit 68.5 15.5 9.5 6,5 100 0 
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education of the Extension agents as a main reason for them not to visit 
the Extension Office. 
Number of the Extension agents' visits to the farm. The majority 
of the farmers [42 percent) did not receive visits from the Extension 
agents. Only 17 percent of the respondents reported that they had 
received three visits last year and one visit this year respectively. 
The mean of the Extension's visits was 1.710 with a standard deviation 
of 1.963 for last year and a mean of 1.460 visits with a standard 
deviation of 1.650 for this year [Table 39). These respondents were 
asked to specify the reasons they thought were causing the Extension 
agents not to visit the farm. Eighty-three percent of them reported 
that the Extension agent was "busy." Forty-two percent reported "lack 
of knowledge" as the reason for not receiving the Extension agents 
(Table 40). 
Number of agricultural demonstrations. The data reveal (Table 41) 
that the majority of the respondents have seen three demonstrations on 
the use of improved seed and fertilizer. Only 25 percent of the 
respondents saw two demonstrations on the use of insecticides, with a 
mean of 2.21 and a standard deviation of 1.35 demonstration of 
improved seeds. The mean for the number of demonstrations on the use 
of fertilizer and insecticide was 2.27 and 1.92 demonstrations 
respectively. These respondents were asked to specify how satisfied 
they were with the practices demonstrated in these plots. Table 42 
shows that 44.5 percent of the respondents reported that they were 
"very much" satisfied with the fertilizer demonstration. Only 35 per¬ 
cent were "very much" satisfied with improved seeds demonstrations, 
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Table 39 
Distribution of Respondents by Number of 
Visit to the Farm 
the Extension's 
Visit Respondents 
Number Last Year This Year 
Number Percent Number Percent 
o 84 42.0 85 42.5 
1 25 12.5 34 17.0 
2 27 13.5 31 15.0 
3 34 17.0 18 9.0 
4 8 4.0 22 11.0 
5 13 6.5 7 3.5 
6 2 1.0 2 1.0 
7 4 2.0 1 0.5 
8 _3 1.5 0 0 
Total 200 100.0 200 100.0 
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Table 40 
Distribution of Respondents by Reason force 
Extension Agents not to visit the Farmer as 
Perceived by Farmers 
teason 
NO 
Responses 
YES Total 
Number Percent Number Percent 
Busy 34 17.0 166 83.0 “200“ 
Lack of Knowledge 
Prefer to work 
116 58.0 84 42.0 200 
in the Office 
He does not have 
72 36.0 128 64.0 200 
transportation 185 92.5 15 7.5 200 
Table 41 
Distribution of Respondents by Number of Demonstration 
Number Improved Agricultural Innovations 
Improved Seed Fertilizers Insecticide 
Number Percent Number Percent Number Percent 
o 19 9.5 13 6.5 30 15.0 
1 48 24.0 43 21.5 60 30.0 
2 ' 48 24.0 59 29.5 50 25.0 
3 59 29.5 58 29,5 32 16.0 
4 13 6.5 17 8.5 18 9.0 
5 10 5.0 9 4.5 6 3.0 
6 3 1.5 1 0.5 3 1.5 
7 0 0 _0 0 1 0.5 
Total 200 100.0 200 100.0 200 100.0 
Improved Seed with a mean of 2.205 
Fertilizers with a mean of 2.270 
Insecticide with a mean of 1.915 
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while 47.5 percent of the respondents reported they were not satisfied 
with the insecticide demonstrations. There were 15 percent of the 
respondents who had not seen any demonstrations so far, as reported by 
them. For those farmers who had not seen any demonstration, they were 
asked to specify the reason for not seeing any of the demonstrations. 
It was reported by 92.5 percent of them that they never knew about such 
demonstrations. Sixty percent did not visit due to lack of time. More 
than 82 percent could go to see the demonstrations (Table 43). This 
shows that intensive efforts are needed by the Extension agency if the 
result demonstrations are to be used as an effective channel of com¬ 
munication to influence the adoption behavior of farmers. The result 
demonstrations should, by large, be conducted on farmers' holdings 
with their active participation. 
Writing letters to the Extension agent. The data revealed that the 
majority of the respondents (94 percent) reported that they did not 
send letters to the Experiment Station, Extension Office, or 
Agricultural Bank (Table 44). This is due to the fact that people are 
usually more willing to talk than to write, and the percentage of 
illiterates among farmers is high. 
Using Extension agents as sources of information. Table 45 shows 
that 92.5 percent of the respondents reported using the Extension agent 
as a source of information. Only 7.5 percent did not identify 
Extension agents as a source of information about agricultural innova¬ 
tions . 
Frequency of the Extension contact as perceived by the farmers. 
Table 46 shows that 28 percent of the respondents reported the contact 
Table 42 
Distribution of Respondents by Demonstration 
Satisfation 
Innovation 
Not at 
all Some Much V. Much Total 
Improved Seed 31.0 13.0 21.0 35.0 100 
Fertilizer 22.0 11.5 22.0 44.5 100 
Insecticide 47.5 13.5 15.5 23.5 100 
Table 43 
Distribution of 
see 
Respondents by Reasons 
any Demonstration 
not to 
Reason No Yes 
Number Percent Number Percent 
Not aware of it 15 7.5 185 92.5 
Demonstration Plot 
was too far 35 17.5 165 82.5 
Did not feel 
necessary 123 61.5 77 38,5 
No time 80 40.0 120 60.0 
Do not rely 
Extension'inform¬ 
ation 161 80.5 39 19.0 
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Table 44 
Distribution of Respondents by Writing letter To: 
Response 
Experiment 
Station 
Extension 
Of fice 
Agricultural 
Bank Total 
N % N N Cf ,0 
NO 193 96.5 193 96.5 188 94.0 100.0 
Yes 7 3.5 7 3 5 12 6.0 100.0 
Table 45 
Distribution of Respondents by Using Extension 
Agents as source of Information 
Response 
Number 
Respondents 
Percent 
Mo 15 7.5 
Yes 185 92.5 
Total 200 100.0 
Table 46 
Distribution of Respondents by 
Oontact Derceived by 
Frequency of Extension 
farmers 
Frequency 
Respondents 
Number Percent 
Not at all 54 27.0 
A few times 55 27.5 
Frequen t ly 35 17 5 
Manv times 56 28.0 
Total 200 
100.0 
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with Extension agents was "many times." Only 27 percent of the 
respondents reported that they did not make any contact with Extension 
agents. 
The reliability of information received from Extension agents. 
Table 47 shows that 38 percent of the respondents believed that the 
information received from the Extension agents was "very dependable." 
Only 20 percent reported that they did not rely on the information 
received from Extension agents. 
The farmers' general feeling about contact with Extension agents 
is reflected in their composite score (.Table 48). The higher the 
score, the greater the contact with the Extension agent; and the 
lower the score, the lower the contact with the Extension agent. The 
data revealed that 36 percent of the respondents had low contact score, 
30 percent had medium contact score, and 34 percent had high contact 
score. The contact score ranged from 8 to 38, with a mean of 15.250 
and a standard deviation of 9.037. 
Contact with Other Sources of Information. In this study, the farmers 
were asked to identify the sources from which they generally received 
information about agricultural innovations (Table 49). The data 
reveal that 99 percent of the total respondents generally received 
agricultural information from their neighbors and friends. The 
Extension agent was reported by 92.5 percent of the respondents. The 
demonstrations, dealers, magazines, journals, and agricultural research 
stations were ranked third, fourth, fifth and sixth in order of 
priority. The information of agricultural innovation through radio 
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Table 47 
Distribution of Respondents by Reliability of 
of the Information received from Extension 
Office 
Reliability Respondents 
Number Percent 
Not at all 40 20.0 
Somewhat dependable 50 25.0 
Fairly dependable 33 16.5 
Very dependable 77 38.5 
Total 200 100.0 
Table 48 
Distribution of 
With Extension 
Respondents by 
Agent Composite 
Contact 
Score 
Level 
Respondents 
Number Percent 
Low (1-9) 72 36,0 
Medium (10-19) 60 30.0 
High (20-38) 68 34.0 
Total 200 100.0 
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Table 50 
Distribution of Respondents by Adoption 
of Improved Agricultural Practices 
Type Improved 
Seeds 
Fertilizer Insecticide 
Number Percent Number Percent Number Percent 
Non Adopter 80 40.o 56 28.0 114 57.0 
Adopter 120 60.0 144 72.0 86 43.0 
Total 200 100.0 200 100.0 200 100.0 
Table 51 
Distribution of Respondents by 
Support 
Family 
Response Improved 
Seeds Fertilizer Insecticide 
Respondents Respondents Respondents 
N cr 0 N % N % 
Not at all 43 21.5 32 16.0 47 23.5 
Some 20 10.0 21 10.5 25 12.5 
Much 19 9.5 23 11.5 20 10.5 
V. Much 118 59.0 124 62.0 108 54.0 
Total 200 100.0 200 100.0 200 100.0 
Table 52 
Distribution of Respondents by Government Support 
Improved “- Response 
Seed Fetilizer Insecticide 
Not at all 80 40.0 
Some 50 25.0 
Much 57 28.5 
V. Much 13 6.5 
Total 200 100.0 
Respondents 
N N 
37 18.5 107 53.5 
25 12.5 54 27.0 
68 34.0 34 17,0 
70 35.0 5 2,5 
200 100.0 200 100.0 
Table 53 
Distribution of Respondents by the Helps and 
Support Received from Government Agencies in 
Adopting Agricultural 
Innovation 
Help 
Agricultural 
Extension 
Agricultural Ministry 
Bank of 
Ministry 
of 
Received Agencies Education Information 
N sr- M C7 V N % N U- .0 
Not at all 36 18.0 20 10.0 39 19.5 136 68,0 
Some 47 23.0 34 17.0 50 25.0 36 18,0 
Much 55 27.5 84 42.0 41 20.5 28 14.0 
Low 62 31.0 62 31.0 70 35.0 0 0 
Total 200 100,0 200 100.0 200 100.0 200 100.0 
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was found very meager. Ninety-nine percent of the respondents did not 
utilize radio. 
Incentives, Disincentives and Valence 
Incentives and disincentives for adoption were also considered as 
part of the independent variables in this investigation. 
Incentives for Adoption of Improved Seed and Valence. The proposition 
under the differential behavioral theory states that it is not only 
the number of incentives or disincentives that count for behavioral 
change but also their valence or relative importance of the incentives 
or disincentives. 
The distribution of incentives for the adoption of improved seed 
(Table 54) shows seventeen reasons given as incentives for adoption. 
A comparison of the popular rank and intensity rank indicates variation 
to some degree and that there is a shift in ranking of some incentives. 
This needs to be tested against the adoption scale in order to reflect 
the proposition stated above. The distribution of incentives shows 
that "increase in crop yield" holds the strongest position in the per¬ 
ception of the farmers, and it is the second highest valence incentive 
in the valence scale. "Knowledge of results" is second in popular 
rank and is ranked fourth in intensity rank. "Recommended by Extension 
agent" ranks the third in popular rank and intensity rank as well. 
"Want more income" is the fifth in popular rank, but shifts up to the 
first in intensity rank. 
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Three patterns of ranking variation seem to appear in this analysis. 
The incentives keep the same ranking in both scales: not risky to use 
improved seed. The second pattern is the group of incentives that were 
higher in the intensity scale than on the popular scale: want more 
income, early maturing crops, availability of capital , availability of 
government support, reduce incidence of crop failure, increase labor 
efficiency, and better quality of products. The third group of incen¬ 
tives shifts their position from the popular scale to the intensity 
scale: knowledge of results, recommended by Extension agents, avail¬ 
ability of production inputs, availability of credit, availability of 
water. 
The variation in the ranks of the two ranking scales reflects the 
proposition of the differential behavioral theory mentioned earlier. 
In general, it was seen that a time for economic gain and educational 
knowledge were the most popular incentives that motivated farmers in 
their adoption of improved seeds. 
Disincentives for Adopting Improved Seed and Valence. The distribution 
of disincentives and their valence (Table 55) shows the structure of 
disincentives and volumes as perceived by the farmers. Sixteen reasons 
make up the general pattern of the disincentives structure. Among the 
sixteen, "lack of technical guidance" ranks the first on the popular 
scale for not adopting improved seed, but differs on the intensity 
scale, mentioned by 38.5 percent for non-adoption. "Seeds of improved 
varieties were not good" ranked the second in popular rank (mentioned 
by 38.5 percent) and fourth in intensity rank. "More pest problems" 
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and "more labor required" rank the lowest on both scales (15 and 16 
respectively) and were mentioned by 12.5 percent and 10.5 per¬ 
cent respectively. The pattern of disincentives shows these clusters, 
but the level of and rank distribution is similar in both scales. The 
disincentives that render the same rank on both scales are; expensive¬ 
ness, improved seeds were not available, lack of trust in the Extension 
agents, credit was not available, require watching, more pest problems 
and more labor required. The disincentives that shift the rank down 
from popular scale to intensity scale are: lack of technical guidance, 
seeds of improved varieties were not good, lack of capital and less 
fodder. The disincentives that shift the rank up from the popular 
scale to the intensity scale are: did not have enough knowledge about 
the use of the new improved seed, did not want to use it, irrigation 
facilities were not available on farm, lack of knowledge of results, 
and no real benefit. 
Incentives for Adoption of Fertilizer and Valence. The distribution of 
ranks and their valence presented in Table 56 shows that seventeen rea¬ 
sons make up the general pattern of the incentives structure. "Increase 
in crop yield" and "want more income" are first and second in popular 
rank, and second and first in intensity scale respectively. (Both were 
mentioned by 73.5 percent of the adopters.) "Knowledge of results" 
ranks fourth in popular rank, but slips down to fifth in the intensity 
rank. "Recommended by Extension agents" is the fifth in popular rank 
(both were mentioned by 73 percent of the adopters), but slips down to 
tenth in intensity rank. Some of the seventeen incentives on the 
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structure had the same rank in both popular scale and intensity scale. 
For availability of water" and "better quality of product," the ranking 
is reversed, but only by one position, the same as "increase in crop 
yield" and "want more money." 
Disincentives for Adoption of Fertilizer and Valences. Table 57 shows 
the distribution of disincentives for the adoption of fertilizer and 
valences. Nine reasons constitute the structure of such disincentives. 
The distribution shows that "could have burned the crop" and "spoil the 
soil" were the reasons given by the highest percentage of non-adopters, 
26.5 percent. Both hold the same rank in both popular scale and 
intensity scale. 
An analysis of the ranks indicates that the popular ranking and 
intensity ranking are exactly the same. This means that there is no 
difference in the number of incentives and valences in influencing 
fertilizing behavior of the farmers in this instance. 
Incentives for Adopting Insecticides and Valences. Table 58 shows the 
distribution of numbers for the adoption of insecticides and valences. 
Seventeen reasons make up the general pattern of incentives structure. 
Among the seventeen, "reduce incidence of crop failure" was the most 
frequently mentioned reason for adopting insecticides (mentioned by 
54 percent of the adopters). "Want more income" was a reason given by 
53.5 percent of the adopter farmers and ranked second in popular 
scale and first in intensity scale. "Knowledge of results" ranked 
third in popular rank, but slips down to sixth in the intensity rank. 
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The least important reason for using insecticides was "availability of 
water," ranking seventeenth on both scales, and was mentioned by 8 per¬ 
cent of the adopter farmers. 
Three patterns of ranking variation seem to appear in this analysis. 
The incentives that kept the same ranking in both scales are; recom¬ 
mended by Extension agents, availability of government support, 
increased labor efficiency, not risky to use it, early maturing crops, 
better quality of product, and availability of water. The second pat¬ 
tern is the group of incentives that were higher in the intensity scale 
than on the popular scale: want more income, better price, availability 
of capital, and inexpensiveness. The third group of incentives shift 
their position down from the popular scale to the intensity scale: 
reduced incidence of crop failure, knowledge of results, availability 
of technical guidance, availability of credit, and availability of 
production inputs. The variation in the ranks in the two ranking 
scales reflects again the proposition of the differential behavioral 
theory mentioned earlier. 
Disincentives for Adopting Insecticides and Valences. The distribution 
of disincentives for insecticide adoption, as shown in Table 59, shows 
the nine reasons which constitute the disincentives structure. Among 
those, "risky to use" showed the highest number of mentions, 56 percent 
(.combining all levels of valences). "Not required" and "did not know 
how to use it," both 51.5 percent, are the two second highest groups in 
the structure of the disincentives. 
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An analysis of the ranks indicated that the popular ranking and 
intensity ranking are exactly the same with the exception of two groups: 
"not available" and .expensiveness." Their ranking position is reversed, 
where "not available" is fourth in popular rank but slips down to sixth 
in the intensity rank. This means that for seven out of nine reasons, 
there is no difference in the number of incentives and valences in 
influencing insecticides behavior of the farmers in this instance. 
Dependent Variable 
Adoption. The adoption of one or more of the three recommended agri¬ 
cultural innovations by the farmers was considered as the dependent 
variable. At the time of this study, the three innovations had been 
introduced into the regions for ten years. For the purpose of the 
study, all three innovations were taken as equally important. 
Table 50 shows the distribution of respondents by their adoption 
of improved agricultural innovations. The data reveal that 57 percent 
of the respondents never adopted Insecticides, 40 percent did not 
adopt Improved Seed, and only 28 percent did not adopt Fertilizer. 
The majority of respondents (72 percent) adopted Fertilizer. This was 
attributed to the fact that 50 percent of the Fertilizer price is 
subsidized by the Government. Only 60 percent of the respondents 
adopted Improved Seed, while 43 percent of the respondents adopted 
Insecticides. In general , the Fertilizer was used by the majority, 
and Insecticides were used less by the respondents. 
CHAPTER V 
DATA ANALYSIS, TESTING OF HYPOTHESIS, ANALYSIS 
OF VARIANCE, AND PREDICTION ANALYSIS 
This chapter presents the data analysis in three sections as 
follows: 
I. Analysis of the Relationship Between Adoption 
Behavior and Independent Variables (Testing of 
Hypotheses) 
II. Analysis of the Structure of Incentives and 
Disincentives (Analysis of Variance) 
III. Prediction Analysis (Regression Analysis) 
Analysis of the Relationship Between Adoption 
Behavior and Independent Variables 
{Testing of Hypotheses) 
The adoption behavior of farmers was expected to be influenced by 
various independent and intervening variables included in this study. 
The anticipated associations between these variables and adoption 
behavior of farmers were expressed as hypotheses of the study. These 
hypotheses and sub-hypotheses indicate specific directions between 
adoption. Each of the variables were tested by using chi squares and 
Pearson's correlation coefficient (r). The results are presented in 
Table 60. Pearson's correlation statistical method assumes an ordinal 
scale of measurement. The degree of association must equal or exceed 
the degree of association under the null hypothesis at the .01 
probability level. 
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Table 60 
Relationships Between Adoption and the Variabl 
Under Investigation in the Study 
es 
Variables Pearson Correlation 
Coefficient (r) 
AdODtion 
i 
P 
Age 
-.5184 001 
Family Size 
-.0904 101 
Farm Size 
-.0821 124 
Income 
. 3659 001 
Land Acquire 
-.0434 271 
Access to Credit 
.5686 001 
Access to Market 
.2108 001 
Access to Water 
-.0929 095 
Level of Knowledge about Innovation 
.8317 001 
Education 
.7275 001 
Years of Experience in Farming 
-.5047 001 
Other Sources of Information 
.6860 001 
Price of Products 
.3185 ,001 
Holding an off-farm Job 
-.4388 ,001 
Support and help by Government Agencies1 
.7405 ,001 
Incentives 
.9442 001 
Disincentives 
-.9263 .001 
Valences of Incentives .9207 .001 
Valences of Disincentives -.9235 .001 
See table 61a for more detail 
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Table 61b 
Percentage Distribut of Respondents Showing 
Relationship between "Support and help" from 
Agricultural Extension Agency 
___and Adoption_ 
Response Level of Adoption 
Nil Low Medium High Total 
(45) (46) (23) (86) (200) 
None (36) 75.0 16.7 5,6 2.7 100.0 
Some (47) 27.7 44.7 2,1 25.5 100,0 
Much (55) 7.3 23.6 18.2 50,9 100,0 
V. Much (62) 1.6 9.7 16,1 72.6 100,0 
Chi Sq . 115, ,65641 with 9 Degree of freedom Sign. =.0000 
Table 61c 
Percentage Distribution of Respondents Showing 
Relationship between "Support and help" from 
Ministry of Education and Adoption 
Response Nil 
(45) 
Level of Adoption 
Low Medium High 
(46) (23) (86) 
Total 
(200) 
Not at all (136) 31.6 32.4 14,7 21,3 100.0 
Some (36) 5.6 5.6 8.3 80.5 100,0 
Much (28) 0 0 0 100 ,0 100.0 
Chi. Sq . =84.86913 with 6 Degree of freedom Sign, =,0000 
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Four categories of farmers were made on the basis of their adoption 
score for the purpose of computing the relationship: the respondents 
who did not adopt any of the three agricultural innovations were called 
non-adopters; those who adopted any one of the three innovations were 
called low-adopters; medium adopters were those who adopted any two 
practices; and high adopters were those who adopted all three agricul¬ 
tural innovations; i.e., improved seed, fertilizers and insecticides. 
Socioeconomic Factors. 
Hypothesis 1. It was hypothesized that the adoption of recommended 
improved agricultural practices is significantly related to the socio¬ 
economic factors of age, family size, farm size, income, price of pro¬ 
ducts, off-farm jobs, access to credit, access to market and support 
given to them. 
Sub-hypothesis. 
1.1 Age. In Table 62, the data reveals that the 
majority of the high and medium adopters were in the young 
age group, i.e., forty or below. Among the high adopters, 
only 19.0 percent were in the old age group. The chi 
square 60.3 with 12 degrees of freedom was found signifi¬ 
cant at the .0000 level , which suggested that adoption 
behavior was related to the farmer's age. The Pearson's 
correlation coefficient (r = -.5184) significance at the 
.001 level also suggested a strong negative relationship 
between these two variables (Table 60). The data thus 
supports the hypothesis that adoption of agricultural 
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innovations is negatively related to age. The Pearson's 
correlation coefficient (r = -.5184 at the .001 level of 
significance) also suggested a strong negative relation¬ 
ship between these two variables (Table 60). The data 
thus support the hypothesis that adoption of agricultural 
innovations is significantly and negatively related to 
age. 
1*2 Family Size. The understanding here is that 
the larger the farmer's family size, the more family 
labor will be available to meet the rising demand for 
labor associated with agricultural innovations. The 
data revealed a negative and weak relationship (r = .0904 
at the .101 level of significance) between farmers' adop¬ 
tion behavior and family size. This correlation is not 
significant, and it is not in the expected direction. 
Therefore, the hypothesis is rejected. This shows that 
family size had no influence on the farmers' adoption 
behavior. This may be attributed to the fact that the 
large families, to a great extent, consist of children 
whose labor is considered unproductive or who do not help 
the farmer meet the rising demand for labor. 
1.3 Farm Size. In Table 63, the data reveal that 
51 percent of the farmers who own "16 acres or more" are 
high adopters; among the high adopters, nearly 49 per¬ 
cent own "3 to 5 acres." Among the non-adopters, only 
35.5 percent own "10 to 15 acres." The assumption here 
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Table 62 
Percentage Distribution of Respondents Showing 
Relationship Between Age Levels and Adoption 
Age Levels non low medium high "bptal 
adopter adopter adopter adopter 
(45) (46) (23) (86) (200) 
Less than 
20 yrs. (2) 0 0 0 100.0 100.0 
21-30 yrs. 
old (33) 3.0 13.2 12.1 66.7 100.0 
31-40 yrs. 
old (47) 10.7 10.6 6.4 72.3 100.0 
41-50 yrs. 
old (39) 17.7 25.6 23.2 33.3 
i 
100.0 
51 or more 
yrs. old (79) 40.5 31.6 8.9 19.0 100.0 
Chi sqtEarse = 60.28819 with 12 degrees of freedom 
sign = .0000 
Table 63 
Percentage Distribution of Respondants Showing 
Relationship Between Family Size and Adoption 
Family size 
(acre) 
non low medium high total 
adopter adopter adopter adopter 
(45) (46) ' (23) (86) (200) 
less than 2 
(D 0 100.0 0 0 100.0 
3-5 acres 
(43) 7.0 37.2 7.0 43.8 100.0 
6-9 acres 
(81 ) 23.5 24.7 11 .2 40.7 100.0 
10-15 acres 
(26) 33.5 23.1 11.5 26.9 100.0 
16 or more acres 
(49) 26.5 6.1 16.3 51.1 100.0 
Chi square = 85.72898 with 12 degrees of freedom 
sign = .0117 
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is that farmers with large farms tend to adopt more. It 
was hypothesized that there is a significant positive 
relationship between farmers' adoption behavior and farm 
size. The data reveal a negative and weak relationship 
(r = -.0821 at the .124 level of significance) was found 
between these two variables (Table 60). The correlation 
is not significant, and it is not in the expected direc¬ 
tion. Therefore, the hypothesis is rejected. This 
correlation is, however, too low to depend on this 
variable as a predictor for farmers' adoption behavior. 
This may be attributed to the fact that the three 
innovations investigated under this study are not influ¬ 
enced by farm size. 
1.4 Income. The assumption here is that the higher 
the farmer's income, the more likely he will be to adopt 
agricultural innovations. This income includes that 
derived from both non-farm and farm occupations. In 
Table 84, the data reveal that the majority of the high 
adopters reported earning income over $1500, while low 
adopters were earning "$801 to $999." The chi square 
32.91 with a degree of freedom was found significant 
at the .0001 level, which suggested that adoption 
behavior was related to the farmers' income. The cor¬ 
relation coefficient was .3659, which is statistically 
significant at the .01 level. The findings provide 
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empirical support to the hypothesis. The farmers who 
have higher income tend to adopt to a greater extent than 
farmers who have lower incomes. Thus, we do not reject 
the hypothesis that farmer income is positively and sig¬ 
nificantly related to adoption. 
1.5 Price of Products. A positively significant 
relationship was observed between farmers' adoption 
behavior and the extent to which the price of products 
rises. The test of association gives a correlation coef¬ 
ficient of .3185, significant at the .001 level. The 
findings support the hypothesis that farmers' adoption 
behavior is positively related to the price of products. 
1.6 Off-Farm Job. The empirical evidence gives sup¬ 
port to the hypothesis that there is a negative relation¬ 
ship between the adoption of the three innovations and 
holding an off-farm job. The test of relationship shows 
a significant association, r = -.4388, which is signifi¬ 
cant at the .001 probability level (Table 60). The find¬ 
ing shows that farmers with a job outside the agricul¬ 
tural enterprise are less likely to adopt technology. 
Only 17.9 percent of the farmers with off-farm jobs were 
high adopters, while 55.6 percent of those without off- 
farm employment were in this category (Table 65). 
1.7 Access to Credit. It was hypothesized here 
that the adoption of improved agricultural practices by 
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Table 5U 
Percentage Distribution of Respondents Showing Relationship 
Between Income Levels and Adoption 
Income Levels Non Low Medium High Total Adopter Adopter Adopter Adopter 
(45) (46) (3) (86) (200) 
Less than $800 (27) 44.4 25.9 7.4 22.3 100.0 
$801-$999 (113) 23.9 30.1 11.5 34.5 100.0 
$1000-$1500 (37) 10.8 10.8 13.5 64.9 100.0 
Over $1500 (23) 8.7 4.3 13.1 73.9 100.0 
Chi Square = 32,90939 with 9 D.F, Sign = .0001 
Table 65- 
Percentage Distribution of Respondents Showing 
Relationship Between Off-farm Job and Adoption 
Off- farm job non low medium high total 
adopter adopter adopter adopter 
(45) (46) (23) (86) (200) 
without off-farm 
job (133) 8.3 20.3 15.8 55.6 100.0 
with off-farm 
j ob (67) 50.7 23.4 3.0 17.9 100.0 
Chi square = 58.08572 with 3 degrees of freedom 
sign = .0000 
Table 66 
Percentage Distribution of Respondants Showing 
Relationship Between "Availability of Credit" and Adoption 
Level of 
availability 
of credit 
non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
(200) 
none (29) 62.1 27.6 3.4 6.9 100.0 
low (48) 43.8 29.1 2.1 25.0 100.0 
medium (78) 7.8 17.9 17.9 56.4 100.0 
high (45) 0 22.2 15.6 62.2 100.0 
Chi square = 77.81241 with 9 degrees of freedom 
sign = .000 
209 
farmers is positively related to access to credit. The 
data reveal a positive and strong relationship of .5686, 
which is statistically significant at the .001 probability 
level, between farmers' adoption behavior and access to 
credit. The correlation is significant, and it is in the 
expected direction. Therefore, the hypothesis is not 
rejected. 
The higher the level of availability of credit, the 
more the farmers tended to adopt the improved agricul¬ 
tural practices. A larger proportion (62.2 and 56.4 
percent) of those perceived a high or medium availability 
of credit were higher adopters than those in the other 
categories (Table 66). The availability of credit 
is thus an important factor related to adoption 
behavior. 
1.8 Access to Market Facilities. It was hypothe¬ 
sized here that the adoption of improved agricultural 
practices by farmers was positively related to access to 
market facilities. A positive and significant relation¬ 
ship was observed between the two variables. Table 67 
shows the majority (50.4) of those who have high access 
to market facilities were high adopters. The test of 
association reveals a weak correlation of .2108 between 
the two variables, significant at the .001 level. The 
findings, therefore, support the hypothesis that farmers' 
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Table 67 
Percentage Distribution of Respondents Showing 
Relationship Between Access to Market and Adoption 
Access 
Market 
to non 
adopter 
low 
adopter 
medium 
adopter 
high 
adopter 
total 
(45) (46) (23) (86) (200) 
low (83) 26.5 26.5 14.5 32.5 100.0 
high (117) 19.7 20.5 9.4 50.4 100.0 
Chi sq. = 6.46652 with 3 degrees of freedom 
sign = .0910 
Table 68 
Percentage Distribution of Respondents Showing 
Relationship 3etween Availability of Water and Adoption 
Availability 
of water 
non 
adopter 
low 
adopter 
medium 
adopter 
high 
adopter 
total 
(45) (46) (23) (86) (200) 
low (39) 20.5 12.3 10.3 56.4 100.0 
high (1 61 ) 23.0 25.5 11.8 39.7 100.0 
Chi sq. = 4.3590 with 3 degrees of freedom 
sign = .2252 
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adoption behavior is positively related to access to 
market facilities. 
1.9 Support. It was hypothesized that adoption of 
agricultural innovations by farmers is positively related 
to support given to them. Two measures of association were 
used to test the hypothesis: the support and help 
received by each agency (individually) and the composite 
score of the coefficient "support and help by government 
agencies." 
A positive and significant relationship was observed 
between the two variables. The test of association 
reveals a correlation of .6600 at the .001 level of 
significance, between adoption behavior and support from 
Agricultural Extension Agency (Table 61B). A correlation 
of .6416 at the .001 level of significance (Table 61A) 
was observed between adoption behavior and support from 
the Agricultural Bank and a correlation of .7340 at the 
.001 level of significance (Table 61 A) between adoption 
of improved agricultural practices and the Ministry of 
Education. In Table 61B, the data reveal that among the 
high adopters (86 farmers), 72.6 percent had "very much," 
50.9 percent had "much" and 25.5 percent had "some" 
support and help from Agricultural Extension Agencies. 
In Table 61C, the data reveal that among the high 
adopters, 100 percent had "much" and 80.5 percent had 
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"some" support and help from the Ministry of 
Education.' 
Summary of Findings on Socioeconomic Factors. All but four of the 
nine socioeconomic indicators were found to be positively and highly 
significantly related to adoption by farmers. Support given to farmers 
and access to credit seem to have the strongest positive relationship 
to the adoption behavior. The findings suggest that if the indicators 
which correlated positively and significantly with adoption behavior 
are present, adoption will likely take place. The degree of adoption 
will, however, depend on the strength of the relationship. 
Age of the farmer was found to be negatively and significantly 
related to the adoption behavior of farmers. Farm size and family size 
were found to have negative and weak relationships with adoption 
behavior. It was anticipated that the two variables would relate 
positively to adoption behavior as frequently indicated in studies. 
The negative and weak relationship shown here can be attributed to the 
nature of improved practices, agricultural innovations (improved seed, 
fertilizer, insecticides) which is not influenced by the size of the 
farm or family. It may, therefore, be concluded that farm size and 
family size (in this study) do not play a vital, positive role in the 
adoption of agricultural innovation. 
^This support was in the form of the education they have had to 
facilitate the utilization of more sources and channels of communica¬ 
tion for getting more information about agricultural innovations. 
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Availability of Water. 
Hypothesis 2. It was hypothesized that adoption of recommended 
improved agricultural practices is significantly and positively related 
to the availability of water. The understanding here is that farmers 
who have more accessibility to water tend to adopt to a greater extent 
than do farmers who have less accessibility. 
The data in Table 68 revealed that adoption of agricultural innova¬ 
tion by fanners was not dependent on water accessibility. The data 
showed that among the high adopters, 56.4 percent had "low" accessi¬ 
bility and 37.7 percent had "high" accessibility. 
The test of association shows no significant relationship between 
adoption behavior and availability of water. The correlation coef¬ 
ficient -.0929 at the .095 level of significance suggested a weak rela¬ 
tionship between the two variables (Table 60). The finding does not 
support the hypothesis, which expected a positive relationship between 
the two variables. Therefore, the hypothesis is rejected. The nega¬ 
tive relationship between the two variables as revealed by the findings 
can be attributed to the nature of the new improved agricultural prac¬ 
tices that do not require more water than the old practice. Therefore, 
it may be concluded that availability of water in this study does not 
play a vital positive role in the adoption of agricultural innovations. 
Educational and Communicational Factors. 
Hypothesis 3. It was hypothesized that adoption of the recommended 
improved agricultural practices is significantly related to the educa¬ 
tional and communicational factors. 
Sub-hypothesis. 
3.1 Education. The extent of formal education may 
influence the adoption behavior of small farmers. If a 
farmer is educated, he is likely to utilize more sources 
and channels of communication for getting information 
about agricultural innovations, and this may influence 
his adoption behavior. 
Formal education of the respondents, as shown in 
Table 69, was found to be significantly related to the 
adoption behavior. The data reveal that among the high 
adopters, 70.7 percent had high, and 80.5 percent had 
above high school education. Among the non-adopters, 
only 4.3 percent reported high education (above high 
school) and 58 percent were illiterate. 
It was hypothesized that adoption of improved agri¬ 
cultural practices by farmers is positively significant 
to education. The Pearson's correlation coefficient 
(.7275 at the .001 level of significance) suggested a 
strong positive relationship between adoption behavior 
and the farmers' education. The hypothesis, therefore, 
cannot be rejected. The data thus support the hypothesi 
that adoption of agricultural innovation is positively 
related to the level of formal education. 
3.2 Level of Knowledge About Practices. The under 
standing here is that the higher the level of knowledge 
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Table 69 
Percentage Distribution of Respondents Showing 
Relationship Between Education and Adoption 
Education non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
(200) 
illiterate (50) 58.0 40.0 2.0 0 100.0 
primary (45) 31.1 28.9 20.0 20.0 100.0 
middle (13) 0 11.1 27.8 61.1 100.0 
high 
above high 
(41) 0 17.1 12.2 70.7 100.0 
school (46) 4.3 8.7 6.5 8.5 100.0 
Chi sq. = 124.92593 with 12 degrees of freedom 
sign = .000 
Table 70 
Percentage Distribution of Respondents Showing Relationship 
Between Level of Knowledge About Irrigation and Adoption 
knowledge 
score 
non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
(200) 
3 (10) 1 00.0 0 0 0 100.0 
4 (7) 97.1 42.9 0 0 100.0 
5 (29) 75.0 25.0 0 0 100.0 
6 (21 ) 42.9 52.4 4.7 0 100.0 
7 (12) 8.3 33.3 8.4 0 100.0 
8 (30) 0 33.3 56.7 10.0 100.0 
9 (96) 3.1 6.2 4.2 ' 86.5 100.0 
Chi sq. = 275.99017 with 18 degrees of freedom 
sign - 0 
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score, the higher the adoption score. Table 70 shows 
the distribution of respondents by their knowledge score 
and practice adoption. A strong positive relationship was 
observed between farmers' adoption behavior and their 
level of knowledge about the innovations. The test of 
association reveals a correlation of .8317 at the .001 
level of significance (Table 60) between the two varia¬ 
bles. The majority of adopters had high knowledge scores 
as compared with non-adopters. The findings, therefore, 
support the hypothesis that the level of knowledge about 
innovation is positively related with farmers' adoption 
behavior. 
3.3 Years of Experience in Farming. It was hypothe¬ 
sized here that farmers' adoption behavior is positively 
and significantly related to the number of years of expe¬ 
rience in farming. In Table 71, the data reveal that 
among the high adopters, 18.9 percent had "over 20 years," 
66.7 percent had "10 to 15 years," and 71.7 percent had 
"5 to 9 years" of farming experience. The Pearson's 
correlation coefficient (-.5047 at the .001 level of 
significance) suggested a negative and significant rela¬ 
tionship among these two variables. The correlation is 
significant, and it is not in the expected direction. 
Therefore, the hypothesis is rejected. This shows that 
farming experience had an opposite influence on the 
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Table 71 
Percentage Distribution of Respondents Showing 
Relationship Between Experience and Adoption 
Experience non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
(200) 
less than 5 yrs. 
(11) 0 18.2 0 81 .8 100.0 
5-9 yrs. 
(39) 7.7 10.3 10.3 71 .7 100.0 
6-15 yrs. 
(33) 12.1 12.1 9.1 66.7 100.0 
16-20 yrs. 
(22) 4.5 13.7 40.9 40.9 100.0 
over 20 yrs. 
(95) 33.9 34.8 7.4 18.9 100.0 
Chi sq. - 81.43775 with 12 degrees of freedom 
sign = .000 
Table 72 
Percentage Distribution of Respondents Showing 
Relationship Between Contact with E xtension Agent and Adoption 
Extent of contact non low medium high total 
with extension 
agent 
adopter 
(45) 
adopter 
(46) 
adopter 
(23) 
adopter 
(86) (200) 
none (1) 100.0 0 0 0 100.0 
low (69) 56.5 31 .9 5.8 5.8 100.0 
medium (60) 6.6 31 .7 6.7 55.0 100.0 
high (70) 1.11 7.2 21 .4 70.0 100.0 
Chi sq. = 116.67569 with 9 degrees of freedom 
sign = .000 
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farmers' adoption behavior. The more the farmers' expe¬ 
rience, the less the farmer tended to adopt the improved 
agricultural practices. This may be attributed to the 
fact that most of those who have "over 20 years" experi¬ 
ence are old farmers and their experience is related to 
the old practices. This finding confirmed the negative 
and significant relationship between age and adoption. 
It may, therefore, be concluded that experience in this 
study does not play a vital , positive role in the adop¬ 
tion of agricultural innovations. 
3.4 Contact with Extension Agency. It was hypothe¬ 
sized that adoption behavior of farmers was significantly 
and positively related to contact with the extension 
agency. The findings reveal a strong positive relation¬ 
ship between farmers' contact with extension agencies and 
their adoption behavior. The majority of medium and high 
adopters had more contact with extension agencies compared 
with the non-adopters. All non-adopters (100 percent. 
Table 72) reported no contact with extension agencies. 
The data show that a major proportion of respondents 
were somehow ignored by extension agents, particularly 
the non-adopters and the low adopters. Thus, there is a 
crucial need for the intensification of efforts by exten¬ 
sion agents to reach the farmer as early and as effec¬ 
tively as possible. The test of association reveals a 
219 
correlation of .7109, significant at the .001 level. 
The findings, therefore, support the hypothesis. 
This suggests that the more contact farmers have 
with the Extension agency, the more likely they are to 
adopt innovation or the higher their adoption score will 
be. 
3.5 Other Sources of Information. It was hypothe¬ 
sized that adoption of agricultural innovation by 
farmers is positively related to contact with other 
sources of information. These measures of association 
were used to test the hypothesis: Relation between 
adoption behavior of each of the sources of information, 
relation between adoption behavior and the number of 
sources used and the composite score of "other sources 
of information." 
A positive and significant relationship was observed 
between the two variables. The test of association 
reveals a correlation of .341 at the .001 level of 
significance between adoption behavior and the use of 
Extension agents as a source of information (Table 73); 
a correlation of .5167 at the .001 level of significance 
between adoption behavior and the use of magazines, 
journals, newspapers and agricultural newsletters as 
sources of information; and a correlation of .5676 at the 
.001 level of significance between adoption behavior and 
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Table 74a 
Percentage Distribution of Respondents Showing 
Relationship Between Number of Demonstrations and Adoption 
Number of 
Demonstrations 
non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
(200) 
0 (13) 76.9 0 7.7 15.4 100.0 
1 (93) 65.1 20.9 7.0 7.0 100.0 
2 (59) 10.2 32.2 3.4 54.2 100.0 
3 (58) 1 .7 25.8 25.9 46.6 100.0 
4 (17) 0 17.6 11.8 70.6 100.0 
5 (9) 0 0 0 100.0 100.0 
6 (1) 0 0 0 100.0 100.0 
Chi sq. = 124.57894 with 18 degrees of freedom 
sign = iOOOQ 
Table 71+b 
Percentage Distribution of Respondents Showing 
Relationship between satisfaction of Demonstration and Adoption 
Level of 
statistics 
non 
adopter 
(45) 
low 
adopter 
(46) 
medium 
adopter 
(23) 
high 
adopter 
(86) 
total 
no at all (62) 58.1 33.8 0 8.1 100.0 
some (26) 26.9 61.5 7.7 8.9 100.0 
much (42) 4.7 14.3 14.3 66.7 i 100.0 
n. much (70) 0 4-. 3 21.4 74.3 100.0 
Chi sq. = 150.73676 with 9 degrees of freedom 
sign = .0000 
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the attendance at demonstrations2 as sources of informa¬ 
tion. In Table 75, the data reveal that among the high 
adopters (86 farmers), 51 percent, 79 percent, 100 per¬ 
cent and used 3, 4, 5, 6 and 7 sources of information 
respectively. Among the non-adopters , only 5.1 percent 
reported using four sources and 7.8 percent reported 
using three sources of information. The composite 
score of the variable of contact with other sources of 
information were represented in Table 60. The test of 
association shows a positive correlation of .6860, which 
is significant at the .001 probability level, between 
the two variables. The finding, therefore, supports the 
hypothesis. This suggests that the more other sources 
of information are utilized by the farmer, the more 
likely they are to adopt innovations and the higher 
their adoption score will be. 
Summary of Findings on Educational and Communicational Factors. 
All but one of the five educational and communicational factors were 
found to be positively and significantly related to adoption by farmers. 
The relationship in all cases were very strong and highly significant. 
The knowledge about the innovation, formal education, and contact with 
other sources of information seem to have the strongest positive 
^For more information, see Table 74A and Table 74B which describe 
in detail the relationship between adoption and the number of demonstra¬ 
tions attended and how satisfied the farmers were with the practices 
demonstrated. 
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Table 75 
Information about improved agricultural practices were 
received from the following sources: Neighbors and friends. 
Agricultural Extension Agents, Agricultural Research Station, 
radio and t.v, demonstrations, training meeting, dealers, and 
magazines, journals, newspapers and agricultural newsletter. 
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relationship with adoption behavior respectively. The findings suggest 
that if the indicators which correlated positively and significantly 
with adoption behavior are present, adoption will likely take place. 
The degree of adoption will, however, depend on the strength of the 
relationship. 
Incentives and Disincentives. 
Hypothesis 4. It was hypothesized here that adoption of the recom¬ 
mended improved agricultural practices by farmers is significantly 
related to their perceived incentives and disincentives. 
Sub-hypothesis. 
4.1 Perceived Incentives. A significant and 
strongly positive relationship was found between adop¬ 
tion behavior and perceived incentive score. The test of 
association gave a correlation of .9442 significance at 
the .001 level. This supports the hypothesis that the 
adoption of recommended improved agricultural practices by 
farmers is positively and significantly related to their 
perceived incentives. The strong positive relation 
revealed by the findings means that as a farmer's incen¬ 
tive score increases, the more likely he is to adopt 
innovations. 
4.2 Perceived Disincentives. The findings support 
the hypothesis that the adoption of recommended improved 
agricultural practices by the farmer is negatively and 
significantly related to their perceived disincentives. 
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A strong negative relationship (r = -0.9263) was found 
between the two variables, significant at the .001 
level. Th^s means that as a farmer's perceived dis¬ 
incentives increase, the less likely he is to adopt 
agricultural innovations. 
The high correlation between perceived incentives 
and disincentives and farmers' adoption behavior may be 
attributed to the fact that the farmers are trying to 
justify the reasons for their action. As Festinger 
says in his theory of cognitive dissonance: "It was 
as if they, experiencing an emotion without adequate 
stimulus, sought something in the external world to 
3 justify it." However, because of the assumption that 
farmers are rationalizing their perception of factors 
which influence them to adopt or reject an innovation, 
the present study does not follow the trend of thought 
of the above statement. 
Valence of Perceived Incentives and Disincentives. 
Hypothesis 5. The hypothesis stated here is that adoption of 
recommended improved agricultural practices by farmers is significantly 
related to the valence of their perceived incentives and disincen¬ 
tives. 
\eon Festinger, A Theory of Cognitive Dissonance (Evanston, 
Illinois: Row, Peterson and Company , 19b/), p. 23b. 
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Sub-hypothesis. 
5-1 Valence of Perceived Incentives. It was hypo¬ 
thesized here that the adoption of recommended agricul¬ 
tural practices by farmers is positively and signifi¬ 
cantly related to the valence of their perceived incen¬ 
tives. The findings reveal a high positive correlation 
(r = .9207) significant at the .001 level. The hypothe¬ 
sis, therefore, cannot be rejected. 
5.2 Valence of Perceived Disincentives. A nega¬ 
tive correlation (-.9235) was found between farmers' 
adoption behavior and the valence of their perceived 
disincentives, significant at the .001 level. The 
findings thus support the hypothesis that the adoption 
of recommended improved agricultural practices is nega¬ 
tively related to the farmers' disincentive valence 
score. The correlation coefficient here is higher 
than the correlation coefficient between the adoption 
of perceived incentives. This may be because the 
majority of farmers put great importance on few incen¬ 
tives . 
Hypothesis 6. It was hypothesized that education and socio¬ 
economic status are significantly related to communicational factors. 
Age, income and farm size are the main determinants of socioeconomic 
status (SES). However, no composite SES index has been developed for 
analysis. Contact with an Extension agency is the only indicator for 
communicational factors. 
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Sub-hypothesis. 
6.1 Education. The hypothesis here is that educa¬ 
tion is positively related to contact with an Extension 
agency. If the farmer is educated, he is likely to 
utilize more sources and channels of communication for 
getting information about agricultural innovations; con¬ 
tact with an Extension agent is the only indicator for 
communicational factors in this hypothesis. The find¬ 
ings reveal a positive and highly significant relation¬ 
ship between the two variables. The test of associa¬ 
tion shows a positive correlation of .5658 at the level 
of .001 of significance (Table 76), between the two 
variables. Therefore, the hypothesis cannot be 
rejected. Thus, the findings support the hypothesis. 
6.2 Age. It was hypothesized here that age is 
positively related to contact with an Extension agency. 
The findings reveal a negative correlation (r = -.3595) 
significant at the .001 level. The relationship is 
negative and it is significant. Therefore, the 
hypothesis is rejected. 
The negative relationship between the two 
variables as revealed by the findings can be attri¬ 
buted to the fact that most of those old farmers were 
low adopters or non-adopters. Also, they did not 
utilize the Extension services due to their perception 
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that whatever their fathers and themselves had learned 
and knew was better than taking the risks (of adopting 
the new, unknown to them, improved agricultural prac¬ 
tices). This finding confirmed the negative and sig¬ 
nificant relationship between age and adoption. 
It may, therefore, be concluded that the farmers' 
age in this study does not play a vital positive role 
in explaining his extension contact score. 
6.4 Farm Size. It was hypothesized here that 
farm size is positively related to contact with an 
Extension agency. The findings, however, do not sup¬ 
port the above-stated hypothesis. A negative and weak 
relationship (r = -.0601 at the level of .199 of sig¬ 
nificance) was found between farm size and contact with 
an Extension agency. The correlation is not signifi¬ 
cant, and it is not in the expected direction. There¬ 
fore, the hypothesis is rejected. The negative relation¬ 
ship between the two variables as revealed by the find¬ 
ings can be attributed to the fact that the nature of 
innovation in this study does not require large size 
plots and thus there is no need to contact an Extension 
agent on this basis. This means that the size of a 
farmers' farm cannot be used in explaining his 
Extension contact. 
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Hypothesis 7. It was hypothesized that socioeconomic status 
(SES) factors in income and farm size are significantly related to 
availability of credit. 
Sub-hypothesis. 
7.1 Income. The hypothesis here is that income is 
positively related to access to credit. The understand¬ 
ing here is that the higher the level of income, the 
higher the level of access to credit. A positive and 
significant relationship was observed between the two 
variables. The test of association reveals a correla¬ 
tion of .3531 between the two variables, significant 
at the .001 level (.Table 76). The finding, therefore, 
supports the hypothesis. 
7.2 Farm Size. It was hypothesized here that farm 
size is positively related to access to credit. The 
findings, however, do not support this. A very weak 
and insignificant correlation of .0563 at the .214 level 
of significance was found between the two variables. The 
hypothesis is, therefore, rejected. This means that the 
size of a farmer's farm cannot be used to explain a 
farmer's access to credit score. The weak correlation 
between these two variables can be attributed to the 
distribution of respondents on the variables. 
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Analysis of the Structure of Incentives 
and Disincentives 
The previous section constituted an analysis of the relationships 
between the farmers1 adoption behavior related to improved agricultural 
practices and seven socioeconomic variables, availability of water, 
five educational and communicational variables, the incentives- 
disincentives scale, and valence scale of incentives and disincentives. 
The Socioeconomic variables are: 
1. Age 
2. Family Size 
3. Farm Size 
4. Income 
5. Tenure Status 
6. Access to Credit 
7. Access to Market Facilities 
The Educational and Communicational variables are: 
1. Years of Formal Education 
2. Level of Knowledge About Innovation 
3. Years of Experience in Farming 
4. Contact with Extension Agents 
5. Contact with Other Sources of Information 
In this section, we will deal only with ten variables that can 
help to explain the adoption behavior of the farmers. These are: 
1. Age 
2. Education 
3. 
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Experience 
4. Off-Farm Job 
5. Income 
6. Farm Size 
7. Access to Market Facilities 
8. Access to Credit 
9. Availability of Water 
10. Contact with Extension Agents 
For the analysis of the structure of incentives and disincentives, 
it is assumed that: 
1. All incentives and disincentives influence decision¬ 
making of the farmers simultaneously toward adopting 
or not adopting the improved agricultural practices. 
2. Incentives and disincentives for adopting improved 
agricultural practices are influenced by sociocultural , 
institutional, socioeconomic, and situational factors 
and the degree to which the farmers interact with each 
other or expose themselves to varieties of social con¬ 
tact. The perception of incentives or disincentives is 
a different situation among the farmers of different 
socioeconomic status, different situations of water 
availability and organizational impact, and different 
levels of education and communication with varieties of 
social units. 
3. Farmers with different incentives or disincentives gave 
different reasons for adopting or not adopting improved 
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agricultural practices, thus giving a different incen¬ 
tive or disincentive structure depending on the 
situational , institutional, social, or education and 
communicational level to which they belong. 
4. Every incentive or disincentive has an equal chance of 
being perceived and mentioned by the farmers (which is 
the basis for making a comparison of the percentage dis¬ 
tribution of the mentions of those incentives or dis¬ 
incentives at different levels of independent varia¬ 
bles) . 
In testing these hypotheses, only independent variables that 
exhibited a significant relationship with adoption behavior have been 
used (ten variables). The criteria for justification of the difference 
in the perceived incentives or disincentives is that the variance of 
the percentage distribution of the mention of the incentives or dis¬ 
incentives in the structure at different levels of the independent 
variables by the probability associated with the F ratio equals or is 
greater than the variance under the null hypothesis by the prob¬ 
ability associated with the F ratio of .05 level for moderate dif¬ 
ference . 
An attempt has also been made to state major incentives or 
disincentives of the farmers at each level of the independent varia¬ 
bles. The major incentives or disincentives are justified by the 100 
percentage or by the majority of mentions within each level of the 
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independent variables.^ 
The analysis in this section attempts to analyze whether these 
variables are the basis for differences in the received incentives or 
disincentives which underlie differential adoption. The analysis 
attempts to look at the structure of incentives and disincentives under 
three (average) categories.* * * * 5 With each category, the incentives and 
disincentives share common information and therefore constitute a main 
dimension Ca total score) rather than at a single incentive (or dis¬ 
incentive). If these independent variables are the basis for the 
differences of incentives Cor disincentives), there should be a signifi¬ 
cant difference in the percentage distribution of the mentions of the 
^Due to space limitation and consistency of the sections' size, the 
writer will analyze in detail one of the three improved agricultural 
practices. However, Fertilizer is the innovation (agricultural prac¬ 
tice) that has been chosen to be discussed in detail in this section due 
to the high percentage of adoption of this innovation, while the analy¬ 
sis of Improved Seed and Insecticides will be done briefly, by provid¬ 
ing the summary tables for the structure of incentives and disincen¬ 
tives for adoption in Appendix A. This section also analyzes in detail 
whether the ten variables are the basis for differences in incentives 
or disincentives which underlie differential adoption of Fertilizer. 
5Having 17 variables (incentives or disincentives) means having 17 
dimensions. In this study, we put the 17 variables into three cate¬ 
gories (Technical, Educational and Communicational, Economical). Within 
each category the variables share common information and, therefore, 
constitute a main dimension. This is done for the following reasons: 
It is better to construct an overall picture from three ANOVA 
results than to deal with 17 individual ANOVA. That is to say, to com¬ 
bine several variables which have a common meaning serves the purpose 
of better interpretation of results. 
The more tests you do, the more likely you get to significance 
by chance alone. Therefore, we reduce the number to three variables 
(categories), and this is very good practice statistically. 
These incentives (or disincentives) are not continuous variables 
and analysis of variance works only with normal continuous variables. 
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incentives Cor disincentives) at different levels of these independent 
variables. 
The analysis of variance, ANOVA, is one of the most powerful tools 
at the disposal of the statistical worker. Essentially, the ANOVA is 
a technique that separates the variation that is present into inde¬ 
pendent components. Then these components are analyzed in order to 
g 
test certain hypotheses. 
Age and the Incentives of Disincentives. 
Incentives and Age. The incentives (technical , educational , eco¬ 
nomical and total score of incentives) for adoption of fertilizer was 
found to be significantly different for farmers with different levels 
of age. Table 77A shows the percentage distribution of the mention of 
the incentives in the five groups (total of 144 of 72 percent adopted 
fertilizer) and the analysis of variance, which shows the F-ratio to be 
2.84, 2.678, 3.627 and 2.675 for technical, educational, economical, 
and total score of incentives, respectively at the .05 probability 
level. This extent of difference is considered moderate by the stan¬ 
dard of the F-ratio. 
The first group, the highest percentage of mentions of the incen¬ 
tives in the structure, are the group of farmers with ages "31 to 40 
years old" (41 respondents). The distribution of incentives of this 
group tended to be "increased in crop yield," "knowledge of results," 
6For more details on the ANALYSIS OF VARIANCE and how to justify 
significance levels from the results of the data, see Appendix B. 
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,, Structure Incentives for Adoption of Fertili 
At Different Levels of Age and the Analysis of Vari zer Variance 
TYPE INCENTIVES Less than 21 -30 31 -40 41-50 51 or tota . 
years years years years more 
(n=2) (n=32) (n=41 ) (n=29) (n=40)(n=U4 
CQ 
rH <D 
* > 
O 
Increase in Crop yield 1 00.0 1 00.0 100.0 100.0 100.0 100.0 
Reduce Incidence of Crop failur400.0 68.8 70.7 75.9 70.0 71.5 
c c JS V Better quality of Products 100.0 50.0 31 .7 37.9 37.5 39.6 
<u c Early maturing Crops 1 00.0 90.6 85.4 89.7 92.5 89.6 
Not risky to use it 1 00.0 96.9 95.1 79.3 87.5 90.3 
rH 
•a cd 
c 
r-( O 
cd to 
CPI) 
Knowledge of Results 1 00.0 100.0 100.0 100.0 97.5 99.3 
O aJ > 
O *H 
-P iH -p 
Availability of Tech. guidance 100.0 1 00.0 75.6 89.7 90.0 88.2 
a) e s 
0 3 4) 
3 S O 
Government Support available 100.0 1 00.0 100.0 100.0 100.0 100.0 
T3 1 C 
W O M 
o 
Recommended by Extension AgentslOO.O 100.0 100.0 96.6 100.0 99.3 
Better Price 100.0 96.9 100.0 89.7 97.5 96.5 
Availability of Credit 100.0 100.0 90.2 82.8 92.5 91.7 
rH CQ 
a) u 
o > 
•H 
a p> 
o C 
C 4) 
Availability of Water 1 00.0 71 .9 36.6 31.0 37.5 44.4 
Availability of Capital 100.0 93.8 82.9 96.6 92.5 91.0 
Availability of Inputs 100.0 96.9 65.9 79.3 82.5 80.6 
O o 
O c 
W M Inexpensivenes s 1 00.0 84.4 82.9 86.2 100.0 88.9 
Want more Income 100.0 100.0 100.0 100.0 100.0 100.0 
Increase Labor efficiency 100.0 68.8 43.9 48.3 52.5 53.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.P. 
SUM OF 
SQUARES 
mean 
SQUARE 7 RATI° F PROB. 
• 
BETWEEN GROUPS 4 2. 4642 .6161 2.843 .0265 
G 
•3 
a 
WITHIN GROUPS 139 30. 1180 .2167 
D 
6* TOTAL 143 32. 5822 
•s BETWEEN GROUPS 4 2. 4408 .6102 2.678 .0343 
• • 
a 3 
G S 
WITHIN GROUPS 139 31. 6772 .2279 
TJ O 
w o TOTAL 143 34. 1181 
• 
BETWEEN GROUPS 4 2. 4513 .6128 3.627 .0076 
o 
a 
o 
WITHIN GROUPS 139 23. 4887 .1690 
6 
H TOTAL 143 25. 9400 
2.635 .0367 BETWEEN GROUPS 4 57. 0017 14 .2504 
rH 4) 
3] U jj n WITHIN GROUPS 139 751. 6372 5 .4075 
o o 
e-i m TOTAL 143 808.6389 
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"recommended by Extension agents," "better price," and "want more 
income." 
The second group are the group of farmers with ages "51 years old 
or more," where 40 farmers responded to those incentives. The incen¬ 
tives structure of this group showed the following were more likely 
incentives: "increase in crop yield," "government support," 
"recommended by Extension," "inexpensiveness" and "want more income." 
The incentives for adopting fertilizer mentioned by the group (32 
adopters) with ages 21 to 30 years old were more likely to be "increase 
in crop yield," "knowledge of results," "availability of technical 
guidance," "government support," "recommended by Extension," "avail¬ 
ability of credit" and "want more income." 
The incentives of the group with ages "41 to 50 years old" (29 
adopters) were more likely to be the following: "increase in crop 
yield," "knowledge of results," "government support" and "want more 
income." 
The incentives for adoption fertilizer mentioned by the group 
(2 adopters) at less than 20 years old tend toward all the 17 incen¬ 
tives in Table 77A. 
It was found that age is a factor determining the difference in 
the incentives for adoption of fertilizer. Age helped to explain the 
difference in perception of incentives which underlies the difference 
in adoption behavior. 
Age of Disincentives. The disincentives for adoption of ferti- 
lizer was found to be significantly different for farmers with different 
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Table 7Tb 
Structure of Disincentives for Adoption of Fertilizer at Different Level of Age 
TYPE DISINCENTIVES 
Less than 
20 YRS 
21-30 
YRS 
31-U0 
YRS 
41-50 
YRS 
51 or 
more 
RS OLD 
Total 
OLE OLD OLD OLD Y 
. (n*l) ( n*2) (n=6) (a=9) (n»38) (n«56) 
j Did not want to u. se il fc 100.0 0 —STT" 100.0 “B9.S 97.5 
3 Could have burned the crop 100.0 0 33.3 100.0 100.0 94.6 
z 
s 
o 
Spoil the soil 100.0 0 83.3 100.0 100.0 94.6 
Ed 6* Improved seeds were 
not available 0 0 16. T 33.3 13.2 16.1 
«* 
cj Lack of trust in the 
a i 
ta o 
Extension Agents 100.0 0 33.3 44.4 60.5 53.6 
o Lack of technical guidance 100.0 0 66.7 66.7 73.7 69.6 
Irrigation facilities were J 
< 
r.S 
not available on farm 100.0 0 66.7 77.8 78.9 75.0 
i—i S 
o 
Credit were not available 100.0 0 0 77.8 52 .*6 50.0 
z 
8 
u 
No real benefit 100.0 0 66.7 66.7 71.1 67.9 
- ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
as 
BETWEEN GROUPS 4 7.9697 1.9924 7.532S .0001 
x 
8 WITHIN GROUPS 51 13.4901 .2645 
e« TOTAL 55 21.4598 
ED
U
C.
 
1 
CO
M
M
. BETWEEN GROUPS 4 3.1493 .7873 1.059 .3862 
WITHIN GROUPS 51 37.9042 .7432 
TOTAL 55 41.0535 
o 
z 
o 
BETWEEN■GROUPS 
WITHIN GROUPS 
4 
51 
7.8954 
20.7713 
1.9733 
.407 3 
4.346S .0022 
o Od TOTAL 55 28.6667 
-3 Gd 
BETWEEN GROUPS k 87.8972 29.2991 10.965S .0000 
< X 
&* o 
g 8 
WITHIN GROUPS 51 138.9421 2.6720 
TOTAL 55 226.8393 
S= Significance 
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levels of age. Table 77B shows the percentage distribution of the 
mention of the disincentives in the five groups (total of 56 non- 
adopters of fertilizer) and the analysis of variance which shows that 
the mean square of the variation in the percentage distribution of the 
disincentives among the five groups of farmers of different level of 
age is 29.2991 , giving an F-ratio of 10.965 (total) which is statis¬ 
tically significant. 
The major group, who are non-adopters of fertilizer, are the 
farmers "51 years old or more" (38). The distribution of disincentives 
of this group tended to be technical disincentives, "spoil the soil," 
"could have burned the crops" and "did not want to use it." These dis¬ 
incentives have been mentioned by all the non-adopter farmers in this 
group. 
Age level is significantly related to the difference of both 
incentives and disincentives for adoption of fertilizer. It is an 
important factor in determining the differences between the reasons for 
adoption of fertilizer among the adopter group and the reasons for non- 
adoption of the non-adopter group. 
Education and the Incentives and Disincentives. 
Incentives and Education. No significant different was found in 
the incentives for adoption of fertilizer among farmers with different 
levels of education. Table 78A shows the percentage distribution of 
the mention of the incentives in the five groups (total of 164, 72 per¬ 
cent adopted fertilizer) and the analysis of variance which shows that 
the mean square of the variation of the percentage distribution among 
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Table 78a 
Structure of Incentives for Adopti on of Fertilizer 
at uirierent Levels of Educatio n 
TYPE INCENTIVES Illit¬ 
erate 
pri¬ 
ms ry 
mid- 
H 1 0 
high above 
1% 4 
total 
(n=15) (n=27) (n=18)(n=40)(n=44) (n=144) 
03 Increase in Crop yield 1 00.0 100.0 ioo;o 100.0 100.0 100.0 
<d > 
a -w Reduce Incidence of Crop failure 73.3 70.4 83.3 75.0 63.6 71 .5 
c c 
A V Better quality of Products 33.3 29.6 50.0 47.5 36.4 39.6 
v a £■< m Early maturing Crops 1 00.0 85.2 94.4 82. 5 93.2 89.6 
Not risky to use it 93.3 77.8 77.8 95.0 97.7 90.3 
M 
*a as 
a 
m 0 
a! -h oj 
G -P 0) 
Knowledge of Results 100.0 100.0 94.4 100.0 100.0 99.3 
O as > 
M y ft 
-P M -P 
Availability of Tech, guidance 93.3 85.2 94.4 95.0 79.5 88.2 
aJ g C 
0 3 <u 
3 S 0 
Government Support available 100.0 100.0 100.0 1 00.0 100.0 100.0 
a 1 e 
MOM 
0 
Recommended by Extension Agents 93.3 100.0 100.0 100.0 100.0 99.3 
Better Price 100.0 88.9 88.9 100.0 100.0 96.5 
Availability of Credit 86.7 92.6 100.0 85.0 95.5 91.7 
•H 03 Availability of Water 26.7 29.6 55.6 37.5 61.4 44.4 
u > 
M «H 
a -p 
O C 
C O 
Availability of Capital 93.3 96.3 94.4 90.0 86.4 91.0 
Availability of Inputs 86.7 74.1 88.9 87.5 72.7 80.6 
0 a 
M M Inexpensi venes s 93.3 92.6 88.9 95.0 79.5 88.9 
Want more Income 100.0 100.0 100.0 100.0 1 00.0 100.0 
Increase Labor efficiency 40.0 44«4 72.2 62.5 47.7 53.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
BETWEEN GROUPS 4 .1671 .0418 .179 .9489 
a 
A 
0 
WITHIN GROUPS 139 32.41 51 .2332 
V 
TOTAL 143 32.5822 
PS BETWEEN GROUPS 4 1 .1605 .2901 1.224 .3036 
• • 
a q 
3 a WITHIN GROUPS 139 32.9575 .2371 
0 
M CJ TOTAL 143 34.1181 
.1224 .669 .6149 BETWEEN GROUPS 4 . 4896 
6 
c WITHIN GROUPS 139 25.4504 .1831 
0 
M TOTAL 143 25.9400 
12.4634 3.1158 .544 .7037 BETWEEN GROUPS 4 
rH 0) 
3) WITHIN GROUPS 139 796.1755 5.7279 ■p 0 
0 0 
e-i co TOTAL 143 808.6389 
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the five groups is 3.1158, giving the highest F-ratio (for educational 
and communicational incentives) to be 1.222 and the lowest (for tech¬ 
nical incentives) to be .179. 
The incentives that were mentioned more frequently than average 
by the farmers above high school (44) are "increase in crop yield," 
"knowledge of results," "government support," "recommended by 
Extension," "better price" and "want more income." These can be con¬ 
sidered major incentives of this group. 
The major incentives mentioned by the farmers with "high school 
level" (40) are the same incentives as the farmers with above high 
school level. 
The distribution of incentives of the farmers with "middle" educa¬ 
tional level (18) tended to be "increase in crop yield," "government 
support," "recommended by Extension," "availability of credit" and "want 
more income." 
The major incentives for adoption of fertilizer mentioned by the 
- group (27) with primary level of education were more likely to be 
"increase in crop yield," "knowledge of results," "government support," 
"recommended by Extension" and "want more income." 
The incentives of the group who are illiterate (15) were more 
likely to be the following: "increase in crop yield," "early maturing 
crops," "knowledge of results," "government support," "better price" 
and "want more income." 
Level of education is an independent variable that was found to 
explain the adoption behavior of the farmers to a significant degree of 
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association, but was not to be the basis for a difference in incen¬ 
tives for adoption of fertilizer. 
Disincentives of Education. A significant difference in the dis¬ 
incentives for adoption of fertilizer was found among the groups of 
farmers C56) with different levels of education. Table 78B shows the 
percentage distribution of the mention of the disincentives in the 
five groups and the analysis of variance which shows that the mean 
square of the variation of the percentage distribution among the five 
groups is 31 .0596, giving F-ratio of 12.084, 2.879 , 4.493 and 13.688 
for a total score of disincentives, educational incentives, economical 
and technical incentives, respectively, which are statistically sig¬ 
nificant at the .05 probability level. 
A higher percentage of mentions of the disincentives structure 
were found in the group of fanners who are illiterate (36 non-adopters). 
The disincentives were most likely to be "could have burned the crop," 
"spoil the soil" and "did not want to use the fertilizer." Among the 
farmers who are in primary levels of education (16), the disincentives 
for non-adoption of fertilizer are technical ones, "could have burned 
the crop" and "spoil the soil." 
The education level of the farmers can help to explain the adop¬ 
tion behavior of the farmers. It is an important factor in determining 
the difference in the disincentives which underlies the behavior of 
non-adopters, but it is not a basis for difference in the incentives 
for adoption behavior of the adopters. This can be attributed to the 
fact that educated farmers are able and knowledgeable enough to 
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Table 78b 
Stn. icture of Disincentives for Adoption of Fertilizer at Different Level of Education 
TYPE DISINCENTIVES Illiterate Primary Above 
icfool 
Total 
(n=36) (n«l6) (n*4) (n*56) 
Dia not want to use it 94.4 87.5 
CJ 
I—1 
Could have burned the crop 100.0 100.0 33.3 94.6 
0 
Spoil the 3oil 100.0 100.0 33.3 94.6 
E- Improved seeds were 
not available 13.9 25.0 n 16.1 
•a 
Lack of trust in the 
ED
Ui
 
CO
M
M
 
Extension Agent3 6l.l 43.8 33.3 53.6 
Lack of technical guidance 69.4 87.5 0 69.6 
Irrigation facilities were 
< 
O 
not available on farm 80.6 75.0 33.3 75.0 
X 
0 
Credit were not available 52.8 56.3 0 50.0 
SB 
8 
Ed 
Ho real benefit 66.7 81.3 33.3 67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.P. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PR0B. 
SB 
S 
BE'IVF.EH GROUPS 2 9.4689 3.1563 13.688s .0000 
8 WITHIN GROUPS 53 11.9909 .2306 
&* TOTAL 55 21.U598 
ED
U
C.
 
t 
CO
M
M
. BETWEEN GROUPS 2 5.8470 1.9490 2.879S 
.0447 
WITHIN GROUPS 53 35.2066 .6770 
TOTAL 55 41.0536 
0 
BETWEEN•GROUPS 2 5.9012 
22.7654 
1.9671 
.4378 
4.493S .0071 
z 
0 
WITHIN GROUPS 53 
8 TOTAL 55 28.6667 
J w 
between groups 2 93.1788 31.0596 12.084S .0000 
§ 
0 y WITHIN GROUPS 53 
133.6605 2.5704 
&S a 
TOTAL 55 226.8393 
S=Si gn i f i c an c e 
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determine the incentives that ere very important to them for adopting 
fertilizer compared to non-adopters who a a less likely able to do so, 
consideiing their level of education. In any of their work, there is 
a very important difference in determining the major disincentives by 
farmers with different levels of education than in determining the 
structure of mentioned incentives. 
Experience and Incentives and Disincentives. 
Incentives and Experience. No significant difference was found in 
the incentives for adoption of fertilizer among farmers with different 
levels of experience. Table 79A shows the percentage distribution of 
the mention of the incentives in the five groups (total 144, 72 
percent adopted fertilizer) and the analysis of variance which shows 
y* 
that the mean square of the variation of the percentage distribution 
C 
among the five groups is 7.8383, giving F-ratio of 1.402 which is 
statistically not significant. 
The incentives that were mentioned by all non-adopter farmers in 
the group who had over 20 years of experience (48) are “increase in 
crop yield," "government support" and "want more income." 
The distribution of incentives of the farmers with “5 to S years" 
of experience (36 farmers) are "increase in crop yield, knowledge 
of results," "government support," "recommended by Extension agents," 
"better price" and "want more income." 
Years of experience in farming exhibited a significant relation- 
ship to adoption behavior of the farmers, but it is not a basis for the 
difference in incentives for adoption of fertilizer among the adopter 
farmers. 
245 
Table 79a 
Structure of Incentives for Adoption of Fertilizer 
TYPE INCENTIVES Less than 
5 years 
5- 
yea 
9 
rs 
1 0-15 
years 
16-20 
years 
20 or 
!EOr0 
total 
(n=11 ) (n= 36)(n=28) (n-21) (n=48)( n=144] 
Increase in Crop yield 100.0 1 00. 0 1 00.0 100.0 100.0 100. 0 
Reduce Incidence of Crop failure 81 .8 66. 7 71 .4 76.2 70.8 71 . 5 
Better quality of Products 63.6 50. 0 28.6 33.3 35.4 39. 6 
Early maturing Crops 90.9 83. 3 92.9 85.7 93.8 89. 6 
Not risky to use it 90.9 94. 4 96.4 85.7 85.4 90. 3 
Knowledge of Results 1 00.0 100. 0 100.0 100.0 97.9 99. 3 
Availability of Tech, guidance 100.0 91 7 71 .4 95.2 89.6 88. 2 
Government Support available 100.0 1 00. 0 100.0 1 00.0 1 00.0 100. 0 
Recommended by Extension Agents 100.0 100 .0 100.0 100.0 97.9 99 3 
Better Price 90.9 100 .0 1 00.0 85.7 97.9 96 .5 
Availability of Credit 100.0 94 .4 100.0 90.5 83.3 91 .7 
Availability of Water 81 .8 52 .8 46.4 33.3 33.3 44 .4 
Availability of Capital 90.9 97 .2 82.1 90.5 91.7 91 .0 
Availability of Inputs 100.0 88 
.9 60.7 95.2 75.0 80 . 6 
Inexpensivenes s 72.7 86 .1 82.1 100.0 93.8 88 .9 
Want more Income 100.0 100 .0 100.0 100.0 100.0 100 .0 
Increase Labor efficiency 81 .8 63 .9 42.9 52.4 45.8 53 .5 
in 
at > 
O Tl 
•p +> 
e a 
•C V 
y y 0) c 
E-* M 
3j 
s 
H O 
at n a 
c -p v 
O cd > 
tH y *h ■P -H -p 
at C c 
y 3 y 
3 i y 
ts a c W O W o 
H QQ 
at y 
y > ■H 
a -p 
a c 
a v 
o y 
y a W M 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
a 
JS 
y U 
e* 
y a 
3 a 
73 o 
u o 
o 
s 
o 
y 
u 
H y 
at U ■P O 
o y ei ra 
BETWEEN GROUPS 4 .7587 .1897 .828 .5092 
WITHIN GROUPS 139 31 .8236 .2289 
TOTAL 143 32.5822 
BETWEEN GROUPS 4 1.7475 .4369 1.876 .1180 
WITHIN GROUPS 139 32.3705 .2329 
TOTAL 143 34.1181 
BETWEEN GROUPS 4 1.5278 .3819 2.175 .0750 
WITHIN GROUPS 139 24.4122 .1756 
TOTAL 143 25.9400 
• 
BETWEEN GROUPS 4 31.3552 7.8388 1.402 .2366 
WITHIN GROUPS 139 777.2837 5.5920 
TOTAL 143 808.6389 
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Disincentives and Experience. A significant difference in the 
disincentives for adoption of fertilizer was found among the groups of 
farmers (50) with different levels of experience. Table 79B shows the 
percentage distribution of the mention of the incentives in the five 
groups and the analysis of variance which shows that the mean square 
of the variation of the percentage distribution among the five groups 
is 15.6943 (for total score of disincentives of adoption fertilizer), 
giving F-ratio of 4.540 which is statistically significant at the .05 
probability level. 
A higher percentage of mentions of the disincentives structure 
were found in the group of farmers who had "over 20 years" of experi¬ 
ence (45 non-adopters). The disincentives were more likely to be 
"could have burned the crop" and "spoil the soil." "Years of 
experience" is significantly related to the difference of disincentives 
for adoption of fertilizer. It is an important factor in determining 
the difference of the reason for non-adoption of fertilizer among non- 
adopter groups, but it is not a basis for difference in incentives for 
adoption of fertilizer among the adopter farms. 
Off-Farm Jobs and Incentives and Disincentives. 
Incentives and Off-Farm Jobs. No significant difference was found 
in the perceived incentives for adoption of fertilizer among the 
fanners who had off-farm jobs and those who did not. The analysis of 
variance shows that the mean square of the variation of percentage dis¬ 
tribution among the two groups of farmers is .5738, giving a F-ratio 
of .101, which is not statistically significant. Table 80A shows the 
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Table 79b 
Structure of Disincentives for Adoption of Fertilizer at Different levels of Experience 
5-9 10-15 16-20 over 
TYPE DISINCENTIVES YRS YRS YRS 
yS§ 
Total 
( n-4) (n=6) (n-1) (n=45) (n=56) 
Did not want to use it 5u.u 83.3 100.0 91.1 «7.5 
< 
o Could hare burned the crop 50.0 83.3 100.0 100.0 94.6 
3 Spoil the soil 50.0 83.3 100.0 100.0 94.6 
fid 6* Improved seeds were 
not available 25.0 0 0 17.8 16.1 
CJ Lack of trust in the 
3 I Extension Agents 0 66.7 100.0 55.6 53.6 
w o * 
o Lack of technical guidance 50.0 66.7 100.0 71.1 69.6 
Irrigation facilities were 
-3 
< not available on farm 50.0 66.7 100.0 77.8 75.0 
X 
o 
Credit were not available 0 33.3 0 57.8 50.0 
z 
8 
fid 
No real benefit 25.0 83.3 100.0 68.9 67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
as 
HETOEEN GROUPS 3 4.1598 1.3866 4.168S .0102 
s 
8 WITHIN GROUPS 52 17.3000 .3327 
&« TOTAL 55 21.4598 
i-i 
BETWEEN GROUPS 3 1.0258 .3419 .444 .7224 
WITHIN GROUPS 52 40.0278 .7698 
fid U 
TOTAL 55 41.0536 
6 
BETWEEN-GROUPS 3 5.8185 1.9395 4.4l4S .0077 
z 
o 
WITHIN GROUPS 52 22.8481 .4394 
8 TOTAL 55 28.6666 
J Ed 
BETWEEN GROUPS 3 47.0828 15.6943 4.540s .0067 
< EE 
S- O 
g 8 
WITHIN GROUPS 52 179.7565 3.4569 
TOTAL 55 226.8393 
S=Significance 
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Table 80a 
Structure of Incentives for AdoDtion of Fertilizer 
.-;Vitn and Without an Off-Farm Job_ 
TYPE INCENTIVES With off- 
farm .job without off- farm job total 
(n=44) :n=30) (n = H4) 
a 
i-t <u 
as > 
O -P 
+J 
c c 
sz « 
o o 
a> c w 
-0 as 
c 
H O 
aS as 
a -P <u 
O as > ■H (J T* 
•P +> 
aS g c 
o 3 as 3 I u t3 a a 
w o o 
rH al 
as as o > 
•P *rH 
a -p 
o G 
c as 
o cs O c M M 
Increase in Crop yield 100.0 100.0 100.0^, 
Reduce Incidence of Crop failure 71.1 73.3 71.5 
Better quality of Products 39.5 40.0 39.6 
Early maturing Crops 88.6 93.3 89.6 
Not risky to use it 91.2 86.7 90.3 
Knowledge of Results 99.1 100.0 99.3 
Availability of Tech, guidance 87.7 90.0 88.2 
Government Support available 100.0 100.0 100.0 
Recommended by Extension Agents 100.0 96.7 99.3 
Better Price 96.5 96.7 96.5 
Availability of Credit 93.0 86.7 91.7 
Availability of Water 43.9 46.7 44.4 
Availability of Capital 90.0 93.3 91 .0 
Availability of Inputs 81 .6 76.7 80.6 
Inexpensivenes s 92.1 76.7 88.9 
Want more Income 100.0 1 00.0 100.0 
Increase Labor efficiency 52.6 56.7 53.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
Rfr'.TWWKN GROUPS 1 .0012 .0012 .005 .9432 
G 3 WITHIN GROUPS 142 32.5811 .2294 
os 
TOTAL 143 32.5882 
.0387 .161 .6887 •0 BETWEEN GROUPS 1 .0387 
• • 
O Q 
2 n 
WITHIN GROUPS 142 34.0794 .2400 
T3 O 
w a TOTAL 143 
1 
34.1181 
.0003 .0003 .002 .9662 BETWEEN GROUPS 
6 
c WITHIN GROUPS 142 25.9397 .1827 
a 
H TOTAL 143 
1 
142 
143 
25.9400 
.5738 
808.0651 
808.6384 
.5738 
5.6906 
.101 .7513 
r
o
ta
l 
3
c
o
re
 
BETWEEN 
WI'iHlN 
rnnrp a r 
GROUPS 
GROUPS 
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percentage distribution for incentives among the two classes, non-job 
holders and job holders, and the analysis of variance of the distribu¬ 
tion . 
The incentives that were mentioned by all the farmers without an 
off-farm job 014) are "increase in crop yield," "government support," 
"recommended by Extension agents" and "want more income." Having an 
off-farm job or not having it did not affect the farmers' incentives 
for adoption of fertilizer. An off-farm job simply means that farm 
work and the non-farm job will compete for the farmers 1 time and energy 
and this is reflected in the negative relationship to adoption. 
Farmers with an off-farm job have the same psychological potential for 
agricultural development as farmers without an off-farm job. 
Disincentives of Off-Farm Job. The analysis shows little dif¬ 
ference between the farmers who had an off-farm job and those farmers 
who did not in their disincentives for adopting of fertilizer. The 
percentage distribution of mention of these disincentives shows that 
the variance of the distribution among the two groups of farmers is 
.0893, which gives an F-ratio of .021, which is not significant. 
Table 80B shows the percentage distribution of the disincentives. 
There were 56 farmers who did not adopt the use of fertilizer, 35 of 
them have off-farm jobs and almost 95 percent of them mentioned the 
following disincentives: "did not want to use it," "could have burned 
the crop" and "spoil the soil." The percentage distribution indicates 
that these disincentives are mentioned by more farmers with off-farm 
jobs than without off-farm jobs. Off-farm jobs might help to explain 
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Table 80b 
Structure of Disincentives for Adoption of Fertilizer vith or with out an off-farm Job 
TYPE disincentives With out With Total 
off-Farm Job off- Farm Job 
21 35 56 
Did not want to use it 76.2 94.3 87.5 3 HH Could have burned the crop 95.2 94.3 94.6 
o 
Ed 
Spoil the soil 95.2 94.3 94.6 
Improved seeds were 
23.8 not available 11.4 16.1 
•ft 
Ci Lack of trust in the 
3 I Extension Agents 47.6 57.1 53.6 
M O CJ Lack of technical guidance 61.9 74.3 69.6 
Irrigation facilities were 
85.7 68.6 < not available on farm 75.0 
2 
o 
Credit were not available 57.1 45.7 50.0 
z 
8 
Ed 
Ho real benefit 66.7 68.6 67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.7. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
s 
BETWEEN GROUPS 1 .1574 .1574 .399 .5302 
8 WITHIN GROUPS 54 21.3024 .3945 6-> 
TOTAL 55 21.4598 
ED
U
C.
 
CO
M
M
. BETWEEN GROUPS 1 .8679 .8679 1.166 .2850 
WITHIN GROUPS 54 40.1857 .7442 
TOTAL 55 41.0536 
HK'flJT.FM • GROUPS 1 1.0243 1.0243 2.001 .1629 
o 
z 
o 
WITHIN GROUPS 54 27.6423 .5119 
o 
Ed TOTAL 55 28.6666 
w 
between GROUPS 1 .0893 .0893 .021 .8846 
5 o 
8 3 
WITHIN GROUPS 5b 226.7500 4.1991 
TOTAL 55 226.8393 
the adoption behavior (non-adoption) of the fanners, but it does not 
account for the difference in both incentives and disincentives for 
adoption of fertilizer. 
Income and Incentives and Disincentives. 
Incentives and Income. Incentives for adoption of fertilizers are 
found to be significantly different (technical and total score of incen¬ 
tives) for farmers with different levels of income. Table 81A shows 
the percentage distribution of the mention incentives in the four groups 
and the analysis of variance which shows that the mean square of the 
variation of the percentage distribution (for total score of incen¬ 
tives) is 27.6623, which gives an F-ratio of 5 .337 , which is statisti¬ 
cally significant. The distributions of incentives of the farmers with 
less than $800 income tend to be "increase in crop yield," "knowledge 
of results," "government support," "better price" and "want more 
income." 
The incentives of the group who earned between $801 to $999 (75 
farmers out of 144) were more likely to be the same as those with the 
group of farmers who earn less than $800 in addition to the following 
incentives! "recommended by Extension agents." This implied that all 
farmers who adopted fertilizer in the group who earned between $801 to 
$999 monthly income mentioned extension as a reason of incentives for 
adoption. 
It was found that income is a factor determining the difference 
in incentives for adoption of fertilizer among the farmers. Income 
also helped to explain the adoption behavior of the farmers. 
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Table 8la 
Structure of Incentives for Adoption of Fertili 
Under Different Levels of In 
zer 
TYPE INCENTIVES Less than 
$800 
$801 - 
999 
$1000- 
1 500 
over 
1 500 
total 
(n=16) (n=75) (n=33) (n=201 (n=1LL) 
m 
O T-» -P 
Increase in Crop yield i 00.0 100.0 1 00.0 100.0 100.0 
Reduce Incidence of Crop failure87.5 61.3 78.8 85.0 71.5 
c a 
A V Better quality of Products 37.5 29.3 42.4 75.0 39.6 
<u C 
£-• t-t Early maturing Crops 93.8 85.3 90.9 1 00.0 89.6 
Not risJcy to use it 87.5 88.0 93.9 95.0 90.3 
iH 
>8 3) 
C 
H O 
Jl ■h n 
a -p 4» 
Knowledge of Results 1 00.0 98.7 1 00.0 100.0 99.3 
O aJ > 
iH O "H ■P -H +J 
Availability of Tecb. guidance 93.8 
100.0 
84.0 93.9 90.0 88.2 
aJ g C 
o 5 a) Government Support available 100.0 1 00.0 100.0 100.0 
'Dec 
w O M 
o 
Recommended by Extension Agents 93.8 100.0 100.0 100.0 99.3 
Better Price 100.0 94.7 97.0 1 00.0 96.5 
Availability of Credit 56.3 96.0 93.9 100.0 91.7 
rH 03 Availability of Water 43.8 32.0 57.6 70.0 44.4 
O > iH Availability of Capital 81 .3 92.0 97.0 85.0 91.0 
a +j 
62.5 o c s <u Availability of Inputs 82.7 84.8 80.0 80.6 
o s 
W M Inexpensivenes s 68.8 88.0 93.9 100.0 88.9 
Want more Income 1 00.0 100.0 100.0 100.0 1 00.0 
Increase Labor efficiency 37.5 41.3 63.6 45.0 53.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
tji pftrnTQ 
SQUARE F RATI° F PROB. 
• 
BETWEEN GROUPS 3 2.5429 .8476 3 .950 .0097 
a 
a 
a 
WITHIN GROUPS no 30.0393 .2146 
« 
e+ TOTAL 143 32.5822 
•a BETWEEN GROUPS 3 .6316 .2105 .880 .4530 
• • 
o e 
3 a WITHIN GROUPS 
140 • 33.4864 .2392 
T3 o 
cd a TOTAL 143 34.1180 
.675 BETWEEN GROUPS 3 .8990 .2997 1 .1751 
o 
B 
o 
WITHIN GROUPS 140 25.0409 .1789 
a 
W TOTAL 143 25.9399 
.0016 BETWEEN GROUPS 3 82.9869 27.6623 5 .337 
rH «J 
at Vi 
-P 
WITHIN GROUPS 140 725.6510 5.1832 
O O 
Ei OT TOTAL 143 808.6389 
253 
Disincentives and Income. The disincentives for adoption of 
fertilizer was found to be significantly different (technical incen¬ 
tives) from farmers with different levels of income. Table 81B shows 
the percentage distribution of the mention of the disincentives in the 
farm groups and the analysis of variance which shows that the mean 
square of the variation of the percentage distribution among the farm 
groups (technical incentives) is 1 .3531 , giving an F-ratio of 3.966 , 
which is statistically significant. 
The majority of farmers who are non-adopters were in the group of 
farmers who earned between $801 to $999 (38 out of 56 non-adopters of 
fertilizer). The distribution of disincentives of this group tended 
to be "could have burned the crops," "did not want to use it" and 
"spoil the soil." The major disincentives for the group who 
earned over $1500 are all the disincentives mentioned in Table 81B. 
Among those disincentives is "lack of trust in Extension agents." 
This may be attributed to the fact that these farmers (2 out of 200 , 
1 percent) prefer not to deal with Extension because they believe that 
they are more experienced than Extension agents, therefore, they 
should not trust them. 
It was found that income is significantly related to the difference 
of both incentives (technical and total) and disincentives (technical) 
for adoption of fertilizer. It is an important factor in determining 
the difference between the reasons for adoption of fertilizer among 
the adopter group and the reasons for non-adoption of the non-adopter 
group. 
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Table 8lb 
structure of Disincentives for Adoption of Fertilizer at Different Levels of Income 
TYPE DISINCENTIVES 
Less 
than 
$800 
$801-$999 f1000" $1500 
Over 
$1500 Total 
(n=12) (n=39) (n=4) (n=2) U=56) 
Did not want to use it 100.0 84.2 75.0 100.0 87.3 
Could have burned the crop 100.0 94.7 75.0 100.0 94.5 
Spoil the 3oil 
Improved seeds were 
100.0 94.7 75.0 100.0 94.5 
not available 25.0 13.2 0 100.0 16.4 
Lack of trust in the 
Extension Agents 50.0 52.6 50.0 100.0 52.7 
Lack of technical guidance 41.7 76.3 75.0 100.0 69.1 
Irrigation facilities were 
not available on farm 100.0 68.4 50.0 100.0 74.5 
Credit were not available 58.3 44.7 50.0 100.0 49.1 
No real benefit 41.7 73.7 75.0 100.0 67.3 
j 
< 
o 
o 
a 
6-> 
a 2 
a o o 
< a 
x 
o 
Ed 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F PR0B. 
BETWEEN GROUPS 3 4.05911 1.3531 3.966S .0129 
s 
i WITHIN GROUPS 51 17.3997 .3412 
6-» TOTAL 54 21.4591 
BETWEEN GROUPS 3 .4615 .1538 .193 .9004 
3l o 
a u 
WITHIN GROUPS 51 40.5658 .7954 
TOTAL 54 41.0273 
BETWEEN•GROUPS 3 1.0301 .3434 .636 .5951 
o 
z WITHIN GROUPS 51 27.5234 .5397 
a TOTAL 54 28.5535 
BETWEEN GROUPS 3 10.4226 3.4742 .335 .4809 
< EC 
S* O WITHIN GROUPS 52 216.4167 4.1619 
6* CQ 
TOTAL 55 226.8393 
S= Significance 
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Farm Size and Incentives and Disincentives. 
Incentives and Farm Size. No significant difference was found in 
the incentives for adoption of fertilizer among farmers who owned dif- 
ferent size farms. Table 82A shows the percentage distribution of the 
mention incentives in the five groups (total 0f 144) and the analysis of 
variance which shows that the mean square among the five groups is 
10.8007, giving an F-ratio of 1.961. 
The majority of farmers who adopted fertilizer were in the group 
who own "3 to 5 acres" (34) and those who owned "16 acres or more" (34). 
The major incentives for both groups are "increase in crop yield," 
"government support," "recommended by Extension agents," "availability 
of credit" and "want more income." 
Size of farm is an independent variable that was found to explain 
the adoption behavior of the farmers to a significant degree of associa¬ 
tion, but was not to be the basis for a difference in incentives for 
adoption of fertilizer. 
Disincentives and Farm Size. A significant difference in the dis¬ 
incentives for adoption of fertilizer was found among the groups of 
farmers who owned different size farms. Table 82B shows the percentage 
distribution of the mention of the disincentives in the five groups and 
the analysis of variance which shows that the mean square of the varia¬ 
tion of the percentage distribution among the five groups is 9.9835, 
giving an F-ratio of 2.637 (for total score of disincentives), which is 
statistically significant. The major incentives that were mentioned 
more frequently by the two major groups, "6 to 9 acres" (20 non¬ 
adopters) and "16 acres or more" (15 non-adopters), are more likely to 
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Table 82a 
Structure of Incenti ves for Adootion of Fertilizer 
At Different Sizes of Farms 
TYPE IHCEHTIVES Less than 
2 acres 
3-5 
acres 
6-9 
acres 
1 0-1 5 
acres 
1 6 or 
nnre 
total 
(n=1 ) (n=34)(n=6l) (n=14) (n = 3 L) (n=1LL 
03 
pH <D 
<d > 
o -H 
Increase in Crop yield 100.0 100.0 100.0 100.0 1 00.0 100.0 
Reduce Incidence of Crop failure 100.0 61 .8 75.4 64.3 76.5 71.5 
c a £ u Better quality of Products 0 32.4 31 .1 42.9 61.8 39.6 
« c 
e« m 
Early maturing Crops 0 88.2 90.2 85.7 ■ 94.1 89.6 
Not risky to use it 0 91 .2 83.6 100.0 100.0 90.3 
rH 
on a 
i—I o 
«i -h w 
c p ii 
Knowledge of Results 100.0 97.1 100.0 100.0 100.0 99.3 
O d) > 
•H a 1H 
•H -H+) 
Availability of Tech. guidance 100.0 
100.0 
82.4 85.2 100.0 94.1 88.2 
Cd g c 
o 3 aj Government Support available 100.0 1 00.0 100.0 100.0 100.0 
■ole 
W O M 
a 
Recommended by Extension Agents 100.0 100.0 98.4 1 00.0 100.0 99.3 
Better Price 100.0 97.1 95.1 100.0 97.1 96.5 
Availability of Credit 100.0 100.0 85.2 1 00.0 91 .2 91 .9 
rH 03 
aj <u 
o > 
Availability of Water 0 41 .2 42.6 42.9 52.9 44 * 4 
Availability of Capital 100.0 85.3 91.8 92.9 94.1 91.0 
a p 
100.0 o c 
c <u Availability of Inputs 79.4 75.4 100.0 82.4 80.6 1 
O C 
W M Inexpensiveness 1 00.0 73.5 91 .8 92.9 97.1 88.9 
Want more Income 100.0 100.0 100.0 100.0 1 00.0 100.0 
Increase Labor efficiency 0 44.1 45.9 71 .4 70.6 53.5 | 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
BETWEEN GROUPS 4 2.0643 .5161 2.351 .0572 
a js 
u 
WITHIN GROUPS 139 30.5179 .2196 
11 
&H TOTAL U3 32.5822 
•a BETWEEN GROUPS 4 1.7113 .4278 1.835 .1255 
o i 3 6 WITHIN GROUPS 139 32.4068 .2331 
T3 O 
w a TOTAL 143 34.1181 
1.523 BETWEEN GROUPS 4 1.0891 .2723 .1988 
o 
c WITHIN GROUPS 139 24.8509 .1788 
o 
H TOTAL 143 25.9400 
43.2026 10.8007 1.961 BETWEEN GROUPS 4 . 1 
rH 11 
a) U WITHIN GROUPS 139 765.4363 5.5067 P O 
o y 6h m 
1 
TOTAL 143 808.6389 
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Table 82b 
Structure of Disincentives for Adoption of Fertilizer at Different Size of Farm (Acres 
TYPE disincentives 
Less 
than 
2 Acres 
3-5 
Acres 
6-9 
Acres 
10-15 
Acres 
16 Acre 
or More Total 
( n=l) (n=8) (n-20) (n-12) (n=15) (n*56) 
Did not want to use it , ! -- 
1UU.U b2.5 d5.0 91.7 100.0 37.5 
Could have burned the crop 100.0 87.5 95.0 91.7 100.0 94.6 
Spoil the soil 100.0 87.0 95.0 91.7 100.0 94.6 
Improved seeds were 
not available 
0 0 20.0 0 33.3 16.1 
Lack of trust in the 
Extension Agents 100.0 25.0 70.0 25.0 66.7 53.6 
Lack of technical guidance 100.0 50.0 85.0 33.3 86.7 69.6 
Irrigation facilities were 
not available on farm 100.0 75.0 65.0 91.7 73.3 75.0 
< o 
o a 
o 
a i 
w o u 
•< u i-t 
X 
o 
z 
8 U 
Credit were not 
No real benefit 
available 100.0 50.0 
100.0 50.0 
40.0 50.0 
70.0 50.0 
60.0 
86.7 
50.0 
67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.P. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 4 3.1442 .7860 2.139 .0834 S 8 WITHIN GROUPS 51 18.3156 .3591 
TOTAL 55 21.4598 
y s BETWEEN GROUPS 4 10.3827 2.5957 4.3l6S .0044 
a 1 
u o 
WITHIN GROUPS 51 30.6708 .6014 
TOTAL 55 41.0535 
BETWEEN•GROUPS 4 2.6259 .6565 1.236 .2879 
o 
z 
o 
WITHIN GROUPS 51 26.0407 .5106 
8 TOTAL 55 28.6666 
-3 Cd between GROUPS 4 29.9504 9.9835 2.637S 
.0593 
< OC 
=- o 
o o 
WITHIN GROUPS 52 196.8889 3.7863 
£■> CQ 
TOTAL 55 226.8393 
S= Significance 
258 
be "could have burned the crop," "spoil the soil" and "did not want 
to use." These are technical disincentives for non-adoption of fer¬ 
tilizer. 
Farm size can help to explain the adoption behavior of the fanners. 
It is an important factor in determining the difference in the disincen¬ 
tives which underlies the behavior of non-adopters, but it is not a 
basis for difference in the incentives for adoption behavior of the 
adopters. 
Access to Market and Incentives and Disincentives. 
Incentives and Access to Market. The incentives for adoption of 
fertilizer was found to be significantly different from farmers with 
different access to market facilities. Table 83A shows the percentage 
distribution of the mention incentives in the three groups and the 
analysis of the variance which shows that the mean square of the varia¬ 
tion of the percentage distribution is 31 .9650 (total score of incen¬ 
tives), giving an F-ratio of 6.052. 
The incentives that were mentioned by all adopter farmers who had 
"medium" access to market (99 out of 144) are "increase in crop yield," 
"knowledge of results," "government support," "recommended by Extension 
agents" and "want more income." 
The distribution of incentives of the farmers with "high" access 
to market facilities 01) tended to be almost all the incentives that 
were mentioned in Table 83A. 
Access to market facilities can help to explain the adoption of 
behavior of the farmers. It is an important factor determining the 
259 
Table 83a 
aJrn?^r® °l TInce^ives for Adoption of Fertilizer 
At Different Levels of Access to Market Facilities 
TYPE INCENTIVES 
Low mediun high total 
(n=34) (n=99) (n=11) (n=144) 
03 ■3 Si O 
•p +J 
c c J3 4> 
o y 
<U c 
El M 
rH 
oa 3 
c 
rH o 
d tH 01 
c P <U 
o <d > 
•H O 
P 1-t -p 
Ol 
o 
3 a o 
T3 a c 
Ed O M 
a 
r-l BJ 
td v o > 
a +> 
o c 
C V 
a o 
u s 
Ed M 
Increase in Crop yield 100.0 1 00.0 1 00.0 100.0 
Reduce Incidence of Crop failure 70.6 71.7 72.7 71.5 
Better quality of Products 23.5 41 .4 72.7 39.6 
Early maturing Crops 88.2 88.9 100.0 89.6 
Not risky to use it 85.3 90.9 100.0 90/3 
Knowledge of Results 100.0 99.0 100.0 90.3 
Availability of Tech, guidance 85.3 87.9 100.0 88.2 
Government Support available 1 00.0 1 00.0 1 00.0 1 00.0 
Recommended by Extension Agents 97.1 1 00.0 1 00.0 99.3 
Better Price 100.0 94.9 100.0 96.5 
Availability of Credit 85.3 92.9 100.0 91.7 
Availability of Water 17.6 47.5 100.0 44.4 
Availability of Capital 94.1 88.9 100.0 91.0 
Availability of Inputs 64.7 83.8 100.0 80.6 
Inexpensiveness 76.5 91.9 100.0 88.9 
Want more Income 1 00.0 1 00.0 1 00.0 1 00.0 
Increase Labor efficiency 41.2 55.6 72.7 53.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
RK.TWFFN GROUPS 2 2.9616 1.4808 7.049 .0012 
a 
A 
a 
WITHIN GROUPS 141 29.6207 .21 01 
V 
TOTAL 143 32.5823 
•a BETWEEN GROUPS 2 1.0873 .5437 2.321 .1019 
• • 
o s 
3 S WITHIN GROUPS 141 33.0307 .2343 
-o o 
Id U TOTAL 143 34.1180 
.6844 3.928 .0219 BETWEEN GROUPS 2 1.3688 
6 
a WITHIN GROUPS 141 24.5711 .1743 
a 
w TOTAL 143 25.9399 
63.9301 31.9650 6.052 .0030 BETWEEN GROUPS 2 
iH <U 
<d u WITHIN GROUPS 141 744.7088 5.2816 
P o 
O CJ 
E-* CO TOTAL 143 808.6389 
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difference in the incentives which underlies the behavior of adop¬ 
tion. 
Disincentives and Access to Market Facilities. No significant 
difference in the disincentives for adoption of fertilizer was found 
among the three groups. Table 83B shows the distribution of the men¬ 
tioned disincentives by the three groups of farmers. There are 56 
farmers who did not adopt fertilizer. Thirty-two of them had "medium" 
level of access to market facilities. The analysis of variance shows 
that the mean square of the variation of the three groups is 1 .6262, 
giving an F-ratio of .325 which is not statistically significant. 
Access to market facilities is an independent variable that was 
found to explain the adoption behavior of the farmers to a significant 
degree of association. It is an important factor in determining the 
difference between the reasons for adoption of fertilizer among the 
adopter group, but it is not a basis for difference in disincentives 
for non-adoption of fertilizer among the non-adopter farmers. 
Access to Credit and Incentives and Disincentives. 
Incentives and Access to Credit. Incentives for adoption of 
fertilizer was found to be significantly different from farmers with 
different access to credit. Table 84 shows the percentage distribu¬ 
tion of the mention of the incentives in the four groups and the analy¬ 
sis of variance which shows that the mean square of the variation of 
the percentage distribution among the five groups is 12.9343, giving 
an F-ratio of 2.352 (total score of incentives). 
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Table 83b 
TYPE DISINCENTIVES Low Medium High Total 
(n=20) (n=32) (n=4) (n*56) 
J Did. not want to use it 95.0 37.5 50.0 87.5 
a M Could have burned the crop 95.0 93.3 100.0 94.6 
z X 
a 
Spoil the soil 95.0 93.3 100.0 94.6 
6-> Improved seeds were 
not available 20.0 15.6 o 16.1 
•* 
ci Lack of trust in the 
2 I Extension Agents 45.0 62.5 25.0 53.6 Cd o 
o Lack of technical guidance 85.0 59.4 75.0 69.6 
Irrigation facilities were 
J 
< CJ not available on farm 60.0 84.4 •75.0 75.0 
b-b 
X 
o 
Credit were not available 40.0 56.3 50.0 50.0 
z 
8 No real benefit 65.0 68.8 75.C 67.9 
H 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F PROB. 
a 
Ed 
e* 
a 
2 
Ed 
O 
Z 
o 
J Ed 
< cc 
6- O 
o & S ca 
RF-TVEFN GROUPS 2 .6286 .3143 
O
 
O
 
CO
 
.4543 
WITHIN GROUPS 53 20.8312 .3930 
TOTAL 55 21.4598 
HKMUKKN GROUPS 4 .4098 .2049 .267 .7665 
WITHIN GROUPS 53 40.6437 .7669 
TOTAL 55 41.0535 
MU'IVF.FN • GROUPS 2 1.2000 .6000 1.158 .3220 
WITHIN GROUPS 53 27.4667 .5182 
TOTAL 55 23.6667 
BETWEEN GROUPS 2 3.2524 1.6262 .385 .6820 
WITHIN GROUPS 53 223.5869 4.2136 
TOTAL 55 226.8393 
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Structure of Incenti 
At Different L 
Table 8Ua 
ves for Adoption 
evels of Access 
of Fertilizer 
to Credit 
INCENTIVES None low medium high total 
(n=11) (n-24) (n=68) (n=41) (n=144) 
Increase in Crop yield 100.0 100.0 100.0 100.0 100.0 
Reduce Incidence of Crop failure 81 .8 58.3 73.5 73.2 71.5 
Better quality of Products 18.2 37.5 42.6 41.5 39.6 
Early maturing Crops 100.0 91 .7 85.3 92.7 89.6 
Not risky to use it 81 .8 91.7 92.6 87.8 90.3 
Knowledge of Results 100.0 1 00.0 98.5 100.0 99.3 
Availability of Tech, guidance 100.0 79.2 91 .2 85.4 88.2 
Government Support available 100.0 100.0 ' 100.0 100.0 100.0 
Recommended by Extension Agents 90.9 1 00.0 100.0 1 00.0 99.3 
Better Price 100.0 95.8 97.1 95.1 96.5 
Availability of Credit 36.4 91 .7 95.6 1 00.0 91.7 
Availability of Water 18.2 33.3 47.1 53.7 44 • 4 
Availability of Capital 72.7 95.8 89.7 95.1 91 .0 
Availability of Inputs 54.5 91 .7 79.4 92.9 80.6 
Inexpensiveness 72.7 87.5 86.8 97.6 88.9 
Want more Income 100.0 100.0 100.0 100.0 1 00.0 
Increase Labor efficiency 27.3 50.0 58.8 53.7 53.5 
TYPE 
in 
rH v a) > 
o -H 
•n +» 
c a £• (U 
O CJ 
<u c 
&H M 
«a 3) 
C 
rH o 
a) •h n 
c ■P a; 
o cd > 
f-4 O -H 
-p 
-i -p 
aJ 
o ss 
3 § o 
T3 S G 
Ed O M 
o 
rH 0] 
cd (U o > ■H f-t 
a -p 
o c 
C 0) o o o c 
w hH 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
between GROUPS 3 .5391 .1797 .785 .5041 
c 
o 
WITHIN GROUPS 1 40 32.0431 .2289 
TOTAL 143 32.5822 
PI BETWEEN GROUPS 3 .4064 .1355 .563 . 6406 
• • 
o s 
3 S 
WITHIN GROUPS 140 33.7117 .2408 
■n o 
Ed O TOTAL 143 34.1181 
.6025 3.495 .0174 BETWEEN GROUPS 3 1 .8075 
6 
c 
o 
WITHIN GROUPS 140 24.1325 .1724 
o 
» TOTAL 143 25.9400 
BETWEEN GROUPS 3 38.8030 12.9343 2.352 .0749 
rH IU 
cd E. 
•P o 
WITHIN GROUPS 140 769.8359 5.4988 
o 0 
6-1 CO TOTAL 143 808.6389 
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Ths incentives that were mentioned (100 percent of respondents) 
by the farmers (68) who had medium access to credit are "increase in 
crop yield," "government support," "recommended by Extension agents" 
and "want more income." In addition to these incentives, "knowledge 
of results" and "availability of credit" were added mentioned incen¬ 
tives constituting the major incentives for farmers (41) who had high 
access to credit. 
The distribution of incentives of the farmers with low access to 
credit (24) tended to be the same as those mentioned by farmers who had 
high access to credit, excluding "availability of credit." The major 
incentives for adoption of fertilizer mentioned by the group who had no 
access to credit were more likely to be "increase in crop yield," 
"early maturing crops," "knowledge of results," "availability of tech¬ 
nical guidance," "government support," "better price" and "want more 
income." Access to credit can help to explain the adoption behavior 
of the farmers. It is an important factor in determining the difference 
in the incentives which underlies the behavior of adoption. 
Access to Credit and Disincentives. The disincentives for adop¬ 
tion of fertilizer were found to be significantly different from 
farmers with different levels of access to credit. Table 84B shows the 
percentage distribution of the mention of the incentives with four 
groups and the analysis of variance which shows that the mean square 
of the variation of the percentage distribution among the four groups 
(educational incentives) is 1.8972, giving an F-ratio of 2.990 which is 
statistically significant. 
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Table 84b 
Structure of Disincentives for Adoption of Fertilizer at Different levels of Access to Credit 
TYPE DISINCENTIVES None Low Medium High Total 
(n=l8) (n=24) (n=ll) (n-3) (n*56) 
j Did not want to use it 100.0 87.5 63.6 100.0 87.5 
a Could have burned the crop 100.0 100.0 72.7 100.0 94.6 
a 3 
e- 
Spoil the soil 100.0 100.0 72.7 100.0 94.6 
Improved seeds were 
not available 16.7 12.5 18.2 33.3 16.1 
•tf 
O Lack of trust in the 
a i 
m a 
Extension Agents 6l.l 54.2 45.5 33.3 53.6 
u Lack, of technical guidance 55.6 95.8 36.4 66.7 69.6 
Irrigation facilities were 
< not available on fas™ 88.9 66.7 63.6 100.0 75.0 
2 
o 
Credit were not available 50.0 45.8 45.5 100.0 50.0 
z 
8 
Ed 
Ho real benefit 44.4 91.7 54.5 66.7 67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D .7. 
SUM OF 
SQUARES 
MEAN 
SQUARE F 7 PROB. 
z 
BETWEEN GROUPS 3 6.5047 2.1682 7.539S .0003 
s 
8 WITH nr GROUPS 52 14.9551 .2876 
TOTAL 55 21.4598 
ED
U
C.
 
i 
CO
M
M
. BETWEEN GROUPS 3 5.6915 1.8972 2.790S .0496 
WITHIN GROUPS 52 35.3621 .6800 
TOTAL 55 41.0536 
BETWEEN•GROUPS 3 2.6515 .8838 1.767 .1650 
o' 
z Q WITHIN GROUPS 52 26.0152 .5003 
8 TOTAL 55 28.6667 
-3 Ed 
< 0= 
6- O 
BETWEEN GROUPS 3 29.7938 9.9313 2.621 .0604 
WITHIN GROUPS 52 197.0455 3.7893 
S 8 
TOTAL 55 226.8393 
S= Significance 
265 
The largest group of non-adopters of fertilizer was the group of 
fanners with low access to credit (£4 out of 56). The distribution 
of disincentives of this group tended to be "could have burned the 
crops" and "spoil the soil." These disincentives were mentioned by all 
the non-adopters in this group. 
The distribution of disincentives of the farmers with high access 
to credit (3) tended to be "did not want to use it," "could have burned 
the crop," "spoil the soil" and "irrigation facilities were not avail¬ 
able on the farm." 
Access to credit is significantly related to the difference of 
both incentives and disincentives for adoption of fertilizer. It is an 
important factor in determining the difference of the reasons for adop¬ 
tion of fertilizer among the adoption group and the reason for non¬ 
adoption of the non-adopter group. 
Availability of Water and Incentives and Disincentives. 
Incentives and Availability of Water. No significant difference in 
the incentives for adoption of fertilizer was found among the two levels 
of water availability. The analysis of variance shows that the mean 
square of the variation of the percentage distribution of mention of 
the incentives among the two groups of farmers (low and high) is .0140, 
which gives an F-ratio of .002, not statistically significant even at 
the low probability level of .25. The null hypothesis cannot be 
rejected. 
The farmers who received different levels of water perceived 
slightly different incentives for adoption of fertilizer, but the 
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difference is not statistically significant. Table 85A shows the per¬ 
centage distribution of the mentions of the incentives by the two 
groups of farmers and the results of the analysis of variance. There 
were 144 farmers who adopted the use of fertilizer; 115 were in the 
high level of water availability. This implies the majority of adop¬ 
ters were in the high level . The incentives that were mentioned by all 
respondents tend to be "increase in crop yield," "not ready to use 
fertilizer," "knowledge of results," "government support," 
"recommended by Extension agents," "better price" and "want more 
income." 
Availability of water exhibited insignificant relationsnips to 
adoption behavior of the farmers, and it is not a basis for the dif¬ 
ference in incentives for adoption of fertilizer among the 
farmers. 
Disincentives and Availability of Water. No significant dif¬ 
ference with disincentives for adoption of fertilizer were found among 
the two levels of water availability. Table 85B shows the percentage 
of distribution of the mentions of the disincentives by the two groups 
of farmers. There were 56 farmers who did not adopt fertilizer. Forty- 
five of them were in the high level of water availability. The analy¬ 
sis of variance shows that the mean square of the variation of the per¬ 
centage distribution among the two groups is .0140, giving an F-ratio 
of .002 which is not statistically significant. Availability of water 
is not a basis in the difference in percent disincentives for adoption 
of fertilizer among non-adopter farmers. 
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Structure of Incentives for Adoption of Fertilizer at Different levels of access to water 
Type Incentives 
Low high total 
N (n=29) (n-115) (n=144) 
03 i—♦ cl) 
yield 1 00.0 100.0 100.0 
cd > 
y 
•H 
c c 
Reduce Incidence of Crp failure 51.7 76.5 71.5 
JS V O CJ 
<u s 
Better quality of Products 37.9 40.0 39.6 E-» HH 
Early maturing Crops 96.6 87.8 89.6 
Hot risky to use it 100.0 87.8 90.3 
C pH 0 03 
Knowledge of Results 1 00.0 99.1 99.3 33 -»H (D C > O 33 1-1 iH O P 
Availability of Tecb. guidance g£ 2 88.7 88.2 
C 33 C <D 0 3 0 3 i C 
Government Support available -| QO 0 100.0 100.0 
T3 S t—t 
w o 
c 
Recommended by Extension Agentqgg^g 99.1 99.3 
Better Price 1 00.0 95.7 96.5 
Availability of Credit 89.5 92.2 91.7 
Availability of Water 37.9 46.1 44.7 
rH 03 33 <U 
V > 
Availability of Capital ■ 93.1 90.4 91.0 
^ 3 
o c 
Availability of Inputs 86.2 79.1 80.6 g <u 
o c U M Inexpensiveness 93.1 87.8 88.9 
Want more Income 100.0 100.0 1 00.0 
Increase Labor efficiency ^^ 54.8 53.5 
ANALYSIS QF VARIANCE 
Type SOURCES D.F Sum Ur SQUARES SQUARE RATIO F PROB. 
c BTWEHJ GROUPS 1 .0060 
.0060 
.026 .8719 
O WITHIN GROUPS 142 32.5762 
.2294 
&* TOTAL 143 32.5822 
«■ 
BETWEEN GROUPS 1 
.0595 .0595 .248 .6193 
3 1 WITHIN- GROUPS 142 34.0586 .2398 
a o TOTAL 143 34.1181 
o" BETWEEN GROUPS 1 
.0311 .0311 .170 .6805 
o WITHIN GROUPS 142 25.9089 .1825 
w TOTAL 143 25.9400 
rH <D 
33 U BETWEEN GROUPS 1 .0140 .0140 .002 .9605 P 0 
O a WITHIN GROUPS 142 808.6249 5.6945 
&< CO 
TOTAL 143 808.6389 
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Table 85b 
Structure of Disincentives for Adoption of Fertilizer at Different levels of Access to Water 
TYPE DISINCENTIVES Low High Total 
(n*ll) (n*45) (n*56) 
j Did not want to use it 72.7 91.1 67.5 
5 Could have burned the crop 90.9 95.6 94.6 
z 
0 Spoil the soil 90.9 95.6 94.6 Cd 
6* Improved seeds were 
not available 27.3 13.3 16.1 
df 
d Lack, of trust in the 
a 1 
QsJ O 
Extension Agents 63.6 51.1 53.6 
0 Lack of technical guidance 72.7 68.9 69.6 
Irrigation facilities vere ■j 
< 0 
not available on farm 90.9 71.1 75.0 
s 0 Credit were not available 63.6 46.7 50.0 
z 
8 Ed 
No real benefit 
63.6 68.9 67.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
BETWEEN GROUPS 1 .0336 .0336 O
 
OD
 
vn
 
• 7723 
s 
8 WITHIN GROUPS 54 21.4263 
.3968 
£* 
TOTAL 55 21.4599 
ED
U
C.
 
t 
CO
M
M
. BETWEEN GROUPS 1 1.5758 1.5758 2 .155 .1479 
WITHIN GROUPS 54 39.4778 .7331 
TOTAL 55 41.0536 
BETWEEN GROUPS 1 .4545 .4525 .866 .3562 
d 
z 0 WITHIN GROUPS 54 28.2141 .5225 
8 TOTAL 55 28.6666 
BETWEEN GROUPS 1 .2610 .2610 .062 .8040 
< as 
_0 WITHIN GROUPS 54 226.5783 4.1959 
§ CQ 
1 TOTAL 55 226.8393 
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Contact with Extension Agents and Incentives dnd Disincentives. 
Incentives and Contact with Extension Agents. Incentives for 
adoption of fertilizer were found to be significantly different from 
farmers with different contacts with Extension agents. Table 86A 
shows the percentage distribution of the mention of the incentives in 
the three groups and the analysis of variance which shows that the 
mean square of the variation of the percentage distribution among the 
three groups is 67.4997, giving an F-ratio of 14.128 (total score of 
incentives). 
The incentives that were mentioned by the farmers with "high" 
control (70) with extension agents are "increase in crop yield," 
"government support," "recommended by Extension agents" and "want more 
income." These incentives were mentioned by all the non-adopters in 
this group. 
The distribution of incentives of the farmers with "low" contact 
(25) with Extension agents tended to be "early maturing crops" and 
"knowledge of results," in addition to those mentioned by farmers in the 
"high" group of contact with Extension agents. 
Contact with Extension agents can help to explain the adoption 
behavior of the farmers; it is an important factor in determining the 
reason for adoption of fertilizer among the adopter group. 
Disincentives of Contact with Extension Agents. The disincentives 
for adoption of fertilizer were found to be significantly different 
from farmers with different contacts with Extension agents. Table 86B 
shows the percentage of distribution of the mention of the disincentives 
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a Incentives for Adoption of Fertilizer 
-- At Plfffirsnt. T.ftVftls Of CnnfAAt »?4.u PV+.ana,”; irtffl_ 
Type Incentives Low 
—! 
medium high total 
N (n-25) (n=49) (n=70) , 1 (n-144) 
01 
r-4 <U 100.0 1 00.0 100.0 100.0 
cd > CJ p C G 
Reduce Incidence of Crp failure 76.0 81 .6 62.9 71.5 
-C v 
o o 
« c 
e* m 
Better quality of Products 32.0 63.3 25.7 39.6 
Early maturing Crops 
Not risky to use it 
100.0 
92.0 
100.0 
98.0 
78.6 
84.3 
89.6 
90.3 
C fH O CQ 
Knowledge of Results 100.0 100.0 98.6 99.3 
C P > O 33 TH Availability of Tech, guidance 88.0 89.8 87.1 88.2 
f» O P P C 31 C 43 
o G a Government Support available 100; 0 100.0 100.0 100.0 
TJ 1 H 
w o 
c 
Recommended by Extension Agents 96.0 100.0 100.0 99.3 
Better Price 96.0 95.9 97.1 96.5 
Availability of Credit 72.0 100.0 92.9 91.7 
Availability of Water 44.0 65.3 30.0 44.4 
«P 01 
3) OJ Availability of Capital 80.0 91.8 94.3 91.0 
1 5 
O C 
Availability of Inputs 64.0 89.8 80.0 80.6 
G V 
o o 
o c W M Inexpensiveness 88.0 93.9 85.7 88.9 
Want more Income 100.0 1 00.0 100.0 100.0 
Increase Labor efficiency 40.0 79.6 40.0 53.5 
ANALYSIS OF VARIANCE 
Type SOURCES D.F bum ur SQUARES 
MkAJN „ 
SQUARE RATIO F PROB. 
C BIVEEN GROUPS 2 3.8819 1 . 9410 9 .536 .0001 
•C 
a 
a) 6- 
WITHIN GROUPS 1 41 28.7003 • 2035 
TOTAL 143 32.5822 
•a 
BETWEEN GROUPS 2 
.3909 • 1955 .817 .4438 
3 § WITHIN- GROUPS 1 41 33.7271 • 2392 
w a TOTAL 1 43 34.1181 
6 BETWEEN GROUPS 2 1 .6093 • 8047 4 . 663 .0109 C 
o WITHIN GROUPS 1 41 24.3307 • 1726 
Cd TOTAL 143 25.9400 
rH (U 
33 U BETWEEN GROUPS 2 134.9995 67. 4997 14 .128 .0000 
P O 0 O WITHIN GROUPS 141 673.6394 4. 7776 £-♦ C/D 
TOTAL 1 43 808.6389 
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Table 86b 
Structure of Disincentives for Adoption of Fertilizer at Different level of Contact 
 With Agricultural Extension Agents 
TYPE DISmCZHTITES Low Medium High Total 
(n=4L) (n«ll) (n=l) (n-56) 
j Did not want to use it 90.9 81.8 0 87.5 
s H-* Could have burned the crop 100.0 81.8 100.0 94.6 
z 
s 
CJ 
Spoil the 3oil 100.0 81.8 0 94.6 Ed 6-* Improved seeds were 
not available 15.9 18.2 n 16.1 
•a 
o Lack of trust in the 
a i Extension Agents 61.4 27.3 0 53.6 
M O 
o Lack of technical guidance T2.7 63.6 0 69.6 
Irrigation facilities were 
J 
< 
o 
not available on farm 84.1 45.5 0 75.0 
t-4 Credit were not available 
52.3 45.5 o 0 50.0 
Z 
8 
No real benefit 68.2 72.7 0 67.9 
ea 
ANALYSIS OF VARIANCE 
TYPE SOURCES D .F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
s 
BETWEEN GROUPS 2 3.6246 1.8123 5.386S .0074 
8 WITHIN GROUPS 53 17.8352 .3365 
£-• 
TOTAL 55 21.4598 
ED
U
C.
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. HKTVIKEN GROUPS 2 3.1899 1.5950 2.233 .1172 
WITHIN GROUPS 53 37.8636 .7144 
TOTAL 55 41.0535 
BETWEEN•GROUPS 2 2.5783 1.2891 2.619 .0823 
o 
z 
o 
WITHIN GROUPS 53 26.0884 .4922 
o 
oa TOTAL 55 28.6667 
between groups 2 56.8282 28.4141 8.858S .0005 
-J Ed 
£ O 
g 8 
WITHIN GROUPS 53 170.0111 3.2078 
TOTAL 55 226.8393 
S= Significance 
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in the three groups and the analysis of variance which shows that the 
mean square of the variation of the percentage distribution among the 
three groups (for total score of disincentives) is 28.4141, giving an 
F-ratio of 3.858, which is statistically significant. 
The distribution of disincentives of the farmers with "low" con¬ 
tact (44) with Extension agents tended to be "could have burned the 
crop" and "spoil the soil." These-disincentives were mentioned by all 
the non-adopters in this group. 
The data revealed that the majority of non-adopters (44) are 
those farmers who had "low" contact with Extension agents, while there 
was only one non-adopter fanner who had "high" contact with Extension 
agents. 
Contact with Extension is significantly related to the difference 
of both incentives and disincentives for adoption of fertilizer. It 
is an important factor in determining the difference of the reason for 
adoption of fertilizer among the adopter group and the reason for non¬ 
adoption of the non-adopter group. 
Prediction Analysis 
Although human behavior is dynamic and complex, it can be pre¬ 
dicted under specific conditions—that man changes his behavior accord¬ 
ing to the situation, time and circumstances imposed by an environment 
in which he lives, and that he tries to adjust or modify his behavior 
or environment depending upon the valence of forces from each side. 
Further, if he has the capacity to change the environment forces, he 
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can modify them to suit his own needs. With these assumptions, the 
central question is "Can the farmers change their environment?" or 
"Can they be assisted and motivated to change their behavioral pattern 
in the present situations and conditions imposed by the environment in 
which they live?" 
These are some of the basic questions that attract the attention 
of administrators, educators, planners, leaders, and all others who are 
interested in the problem of agricultural development in Saudi Arabia. 
This study was conducted in two areas, yet it could be extended 
to other regions where similar conditions prevail. The writer holds 
an optimistic view by saying that "it is possible for the farmers to 
achieve what is desirable." One is required to analyze the present 
situation or conditions in which the farmers are--the various forces 
that influence their action. Thus on the basis of data, their future 
behavior can be predicted with respect to adoption of technology. With 
these assumptions, the writer attempted further analysis of the data 
for the purpose of predicting the probabilities of adoption behavior 
of farmers. 
Thus far, analysis of the previous section has provided a number 
of insights into the nature of the relationship between adoption 
behavior and the independent variables. This was thought not to be 
enough, because the question of the extent to which the conceptual 
model of this study helps to explain the variation of adoption 
behavior among the farmers is left to be answered. Hence, it was felt 
necessary to find the cumulative effect of various independent variables 
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on the independent variable. The effect of other intervening variables 
was also taken into account in further analysis of the data. 
This section, therefore, seeks to (1) develop the best linear 
equation to evaluate the theoretical model of the study in terms of its 
ability to predict statistically the adoption of improved technology on 
the basis of identified independent variables, and (2) evaluate the 
contribution of specific variables in explaining the variance of 
adoption by eliminating any confounding factors. 
The ultimate purpose of prediction analysis is to derive a predic¬ 
tion equation with a fewer number of predictors rather than using all 
variables, while maintaining a relatively high level of predicting 
value. This would be more efficient in terms of policy planning or 
further treatment of independent variables. 
For prediction of adoption behavior, step-wise multiple regression 
analysis is used. This technique recursively constructs a prediction 
equation taking each independent variable step by step, until a desired 
number of independent variables make a significant contribution to the 
prediction equation. The basic concept here is to produce a linear 
combination of independent variables which will correlate as highly as 
possible with the dependent variable. This linear combination can then 
be used to "predict" the value of the dependent variable. The simplest 
possible type of multiple equation can be written as follows: 
Y = a + b,xi + b2x2 + b3x3 +.bnxn 
where Y is the dependent variable; x-j, x2, x3.. xn are 
independent variables, b-j , b3, b3,.» bn represent the 
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regression coefficients, and •'a" is the constant. The “b“ values repre¬ 
sent the amount of change in Y [dependent variable) that can be changed 
in one of the x*s with the remaining independent variables held fixed. 
Further, these beta values can be used to give an indication of the 
relative importance of each of the independent variables in determining 
variation in Y. 
The pertinent results of the multiple regression analysis for dif¬ 
ferent sets of dependent and independent variables are presented in the 
2 2 form of R , Adjusted R , R2 change, B and Beta, which are used to evalu¬ 
ate the variable to be included in prediction equation. 
R . Accumulative R is the proportion of the variation explained by the 
variable included in the regression equation. It measures the overall 
accuracy of the prediction and indicates the goodness of fit of the 
regression equation. 
2 2 2 Adjusted R . Adjusted R is R statistic adjusted for the number of 
independent variables in the equation and the number of cases. It is 
an estimate of the percent of variance explained. The logic of this 
? 
measure is based on the following conceptual formula of R . 
o . , .. error variance in Y in the population 
R in the population = total variance in Y in the population 
R2 Change. R2 change is the additional variance explained by each 
variable to the total variance explained by independent variables 
already in the regression equation. For this study, any variable to 
p 
be included in the final prediction equation, its Rc change must be 1 
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or greater. 
B_. Unstandardized regression coefficient measures the extent to which 
an independent variable predicts the variance of dependent variable, 
while other independent variables in the equation hold constant. It 
also indicates the direction of relationship between the independent 
variable and the dependent variable. 
Beta. Beta is standardized regression coefficient. It shows the rela¬ 
tive weight of an independent variable or to compare the relative 
effect on the dependent variable of each independent variables. 
The forward step-wise inclusion technique was used in order to be 
able to evaluate each equation formed by adding one new variable at a 
time. These variables, when individually correlated with adoption 
behavior, produce the covariance (R2) as shown in Table 87. 
When the variables are individually correlated with adoption 
variable, "Years of Formal Experience" explains the highest amount of 
variance Almost 33 percent) in the adoption behavior of the farmers. 
It is followed by "Income" (32 percent), "Valence of Disincentives 
(32 percent), "Valence of Incentives" (31 percent), "Farm Size" (30 
percent), and "Access to Credit" (30 percent). The variable which 
explains the least amount of variance in adoption behavior in this 
study is "Age" (8 percent). 
Because these variables are evaluated individually, it is possi¬ 
ble that some of the variables have inflated high explanatory power 
when this is really due to their correlation with other variables. In 
Table 87 
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Covariance of Adoption of Improved Technology and Each 
of the Independent Variables : Zero Order Correlation 
VaTiable in Equation r2 
Y Adoption of Improved Technology, dependent 
Valence of Incentives 
X^ Valence of Disincentives 
Xg Years of Formal Education 
X^ Years of Experience in Farming 
Xe Level of Knowledge about Innovation b 
X„ Contact with Extension Agents 
6 
Xy Contact with Other Sources of Information 
Xa Age 
Xg Family Size 
X1QFarm Size 
X^Income 
X^Tenure Status 
X^Access to Credit 
X^Access to Market Facilities 
variable - 
.31974 
.32342 
.33634 
.10316 
.17537 
.17646 
.08844 
.08331 
.18180 
.30646 
.32342 
.17716 
.30498 
.18460 
X.cAvailability of Water 
lb 
.17545 
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order to evaluate the actual influence of each of the independent 
variables, the variables were put into a multiple regression equation 
using the forward step-wise technique. 
This section examines two equations for predicting the variance 
of adoption of improved technology: Model A and Model B. The objec¬ 
tive here is to identify which of the two models has the highest pre- 
p 
dictive value in terms of R and F-ratio. Model A includes all 15 
variables; Model B includes all the variables except x-| (valence of 
incentives) and Xp Cvalence of disincentives). In testing the equa¬ 
tions, the adoption of improved agricultural technology is defined to 
be a linear function of variables selected by step-wise forward inclu- 
sinal method of multiple regression analysis. 
Model A: Y = a + b-|X-| + b2x2 + b3x3 +.Vn 
Model B: Y = a + b3x3 + b^x^ + b5x5 +.bnxn 
All variables used for testing the two equations were found to be 
related significantly at probability .05 or greater with adoption of 
improved technology. 
The following are criteria for including independent variables in 
the tested equation. 
1. The 15 variables which were found to be related signifi¬ 
cantly with adoption of improved agricultural tech¬ 
nology are used for regression selection. The variable 
which explains most of the variation of adoption and/or 
best fits the measurement assumption for regression 
analysis has the first chance of being included in the 
model. 
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2. The F-ratio of regression is statistically significant 
at the .01 probability level. 
3. The level of tolerance is 10.7 
The results of the analysis show some difference between Model A 
and Model B, as discussed in the following categories: 
1. Evaluation of overall regression equation; 
2. Potential variables in the final model ; 
3. Regression coefficient of each potential variable. 
4. Relative weight of each potential variable. 
Evaluation of overall regression equation. When all of the varia¬ 
bles are evaluated together, it appears that there are 12 out of 15 
independent variables which meet the above criteria and are selected 
for Model A (three variables did not meet the above criteria), x-jq 
("Farm Size"), (."Availability of Water"), and x-j ("Contact with 
Other Sources of Information"), and 12 out of 13 independent variables 
which meet the above criteria and are selected for Model B (x-|2 was 
omitted). Table 88 shows accumulative RS R change and F-ratio of 
each variable of the two models. These variables were shown 
to meet criteria for being included in the models but considering the 
R^ change which indicated that many variables did not add a meaningful 
7The level of tolerance of an independent variable is the propor¬ 
tion of the variance of that variable not explained by the independent 
variables already in the regression equation. The tolerance index has 
a possible range of 0 to 1. A tolerance of 0 would indicate that a 
given variable is a perfect linear combination of other independent 
variables. A tolerance of 1.0 would indicate that the variable is 2 
uncorrelated with the other independent variables (Tolerance =1 - R ). 
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contribution to explain the variance of adoption. This appears with 
the variables that show R2 change of less than 1 percent. When F-ratio 
is considered, these variables show that Ttjean square of variance is 
greater than mean square of the regression and this causes the F-ratio 
to be smaller than 1. When the variables whose F-ratio is smaller than 
2 
1 or whose R change is smaller than 1 are eliminated, it will leave 
some potential variables (predictors). 
Model A and Model B give different levels of goodness of fit to 
linear regression model and different levels of variance of adoption 
explained by the independent variables. 
o 
Considering the R , Model A shows 33.6 percent in fitting linear 
model; and Mobel B shows 32.3 percent of goodness to fit to linear 
model. Table 87 shows multiple R, R2, adjusted R2, standard-error, 
mean square and F-ratio of Model A and Model B. 
o 
Considering the adjusted Rc indicates that Model A gives 28.2 per¬ 
cent of the variance of adoption of improved agricultural technology 
and Model B explains 27.5 percent of the variance of adoption. 
Examining the variance explained by the models alone. Model A apparently 
is superior to Model B, not simply because it includes more variables 
but because it reflects high weighting on some variables which will be 
discussed later. 
Potential variables in the final model. Although all the variables 
already selected are predictors on the basis of the above criteria, 
many variables give additional variance explained less than on percent 
and their associate F-ratio are less than one. Including such variables 
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in the model does not show a good prediction equation. The decision 
then is to find a cutting point at which the variables to be included 
. o 
in the model show the fr change of greater than 1 percent or the F-ratio 
is 1 or greater. From Table 88 above the cutting point for Model A is 
the F-ratio of 1.0. Model A would then include 8 variables: 
X1 x2 x3 x4 x5 X13 x8 X14‘ The cutting point for Model B is the 
F-ratio of 1.0. Model B includes 7 variables: x3 x4 x5 x6 x8 x^ x13. 
These variables will be referred to in this thesis as the potential 
variables. 
For Model A, the potential variables are "Valence of Incentives" 
(x-j), "Valence of Disincentives" (x2)» "Level of Education" (x3), 
"Years of Experience in Farming" (x4), "Level of Knowledge About 
Innovation" (xg), "Age" (x8)» "Access to Credit" (x-|3), and "Access to 
Market Facilities" (x-j4). 
For Model B, the potential variables are "Level of Education" 
(x3), "Years of Experience in Farming" U4)» "Level of Knowledge About 
Innovation" (x5), "Contact with Extension Agents" (x6), "Age" (xg), 
"Income" (x-j-j), and "Access to Credit" U13). 
Model A seems to reflect to a greater extent the importance of 
Incentives and Disincentives in explaining adoption of improved agri¬ 
cultural technology because when these two variables are included in 
the model, other variables appear to add less than one percent of the 
variance to the total variance of adoption except "Level of 
Education" (2.8 percent). 
After eliminating the confounding variables. Model A shows 33.4 
2 
percent of the goodness of fit to linear regression model (R ) and 
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gives 3Q.7 percent total variance explained (adjusted R2). Model B 
shows 31.8 percent of the goodness of fit to linear regression model 
(R ) and gives 29.3 percent of the total variance explained (adjusted 
o 
R ). The final equation gives higher predicting efficiency with the 
potential variable than the original equation with all variables 
included. Table 90 shows descriptive statistics from multiple regres¬ 
sion analysis of Model A and Model B with the potential variables. 
Regression coefficient of potential predictors. The final equa¬ 
tion for Model A and Model B were decided to include only the poten¬ 
tial predictors stated above. With the potential predictors, Model A 
predicts 30.7 percent of the variance of adoption of improved agri¬ 
cultural technology; Model B predicts 29.3 percent of the variance of 
adoption. The two models could have different meanings in explaining 
the variation of adoption of improved agricultural technology because 
the same variables which are included in the two models shows different 
regression coefficients which are shown in the equation for Model A 
and Model B. 
Model A 
Equation Y = .96675611 + .0160188XT - .0545447x? + .1213242x3 
(1 .53451) (.00965)' (.011274)^ (.12337) 
- .5821154xa + .1207348xc + .5584592x8 + .1108396x13 
(.28778) (.04575) (.36327) (.01904) 
- .0545446x14 
(.05817) 
R2 = .33439 
Table 89 
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Descriptive Statistics from Multiple Regression Analysis of 
Model A and Model B 
Statistics Model A Model B 
Multiple R 
.57995 
.56855 
n2 
R 
.33634 
.32325 
o 
Adjusted R 
.28224 
.27595 
STD. Deviation 2.76074 2.77282 
Mean Square 47.38226 52.54292 
F-ratio 6.21679 6.83396 
Table 90 
Descriptive Statistics from Multiple 
Model A and Model B with the 
Regression Analysis of 
Potential Variables 
Statistics Model A Model B 
Multiple R .57827 .56421 
R2 . .33439 .31833 
2 
Adjusted R .30651 .29348 
STD. Deviation 2.71365 2.73904 
Mean Square 88.32644 96.09524 
F-ratio 11.99449 12.80867 
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Model B 
Equation Y = - .94583649 + .284302x. - .60234275x, + .15219529xc 
C.97645) (.11503) (.288779)4 (.044380)5 
+ .485006x6 + .47932067xn + .1 2632687xt + .10830424X,, 
C.33569)° (.*364346)° (.193055)" (.019284)13 
R2 = .31833 
A comparison of the regression coefficient of the predictors in 
Equation A and Equation B shows that with the inclusion of incentives 
and disincentives variables in the models the value of regression coef¬ 
ficient of other predictors became lower. 
Relative strength of potential predictors. Comparing the standard¬ 
ized regression coefficients found between the two models indicates rela¬ 
tive strength among the potential predictors of the two models. Table 
91 shows beta values for each variable in Model A and Model B. 
Model A, the strongest predictor of the variation of adoption of 
improved technology, is "Access to Credit" (x-j3). the relative strength 
of other predictors from high to low are "Years of Experience in 
Farming (*4), "Age" (x8), "Level of Knowledge About Innovation" (x5), 
"Valence of Disincentives" (.x2), "Valence of Incentives" (x-|), "Formal 
Education" (x3), and "Access to Market Facilities" (x-|4). 
Model B, the strongest predictor of the variation of adoption of 
improved technology, is "Access to Credit" Cx-j3) - The relative strength 
of other predictors from high to low are "Years of Experience in 
Farming" (x4), "Level of Knowledge About Innovation" (x5), "Age" (x8), 
"Formal Education" (x3), "Contact with Extension Agents" (x6), and 
"Income" (x-|-|). 
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Table 91 
Relative Strength Beta of the Potential Predictors of 
Model A and Model B 
Model A Model B 
Predictors beta rank Predictors beta rank 
X1 .1164006 6 x 3 .1621261 5 
x 2 
-.1272708 5 x4 -.3087446 2 
x 3 .0691864 
7 
x 5 .209997 3 
■ x4 -.2983761 2 x6 .0897469 6 
x 5 .1665886 
4 
x 8 .191187 4 
x 8 
.2227537 3 X11 .0515576 7 
x 13 .4443011 
1 
x 13 .4341379 
1 
x 14 
-.0630892 8 
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Prediction of Incentives. Since the differential behavior theory 
recognizes incentives in producing behavioral change, every reason for 
adoption of improved agricultural technology as perceived by the farmers 
is included in the following model. There is no further adaptation of 
the prediction equation for explaining the variation of the incentives. 
The task of this section then is to compare the strength of each reason 
or incentive for adoption of one or more of the three recommended agri¬ 
cultural innovations to consider to what extent a reason or incentive 
helps to explain variation in incentives. 
Seventeen variables (incentives) were included in the incentives 
prediction equation: 
Y * a + blXl + b2x2 + b3x3 +.b1?x17 
Tables 92, 93 and 94 show the variables in equation and the amount 
of variation of incentives they explain when evaluated individually for 
the three recommended agricultural innovations. 
Improved Seed. The multiple correlation coefficients as shown in 
Table 92 indicates that the reasons that explain the highest amount 
(R ) of variation of incentives for adoption of improved seeds is 
"Better Quality of Products" (13.5 percent) followed by "Availability 
of Technical Guidance" (13.4 percent), while "Recommended by Extension 
Agents" explains 11.4 percent of the variation. 
Fertilizer. The multiple correlation coefficients as shown in 
Table 93 indicates that the reasons that explain the highest amount of 
variation incentives is "Inexpensiveness" (96.9 percent) followed by 
"Availability of Government Support" (96.2 percent), while 
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Recommended by Extension Agent" explains 92.5 percent of the variation 
in adoption of fertilizer. 
Insecticides. The multiple correlation coefficients as shown in 
Table 94 indicates that the reasons that explain the highest amount of 
variation of incentives for adoption of insecticides is "Availability 
of Capital" (64.1 percent) followed by "Availability of Technical 
Guidance" (63.9 percent). 
But comparing the strength of the reasons on the basis of stan¬ 
dardized correlation coefficient, beta, "Availability of Technical 
Guidance" becomes the strongest in explaining the variation of incen¬ 
tives for adoption of improved seed, fertilizer, and insecticides. 
Tables 92, 93 and 94 show multiple R, R2, R2 change, B, beta, and 
their rank resulting from step-wise inclusion regression analysis. 
The regression of incentives on the seventeen reasons gives the follow¬ 
ing information about this predictive model: 
1. This model explains 54.7 percent, 96 percent, 60.7 
percent of the variation of incentives for adoption 
of improved seed, fertilizer, and insecticides, 
respectively. 
2. The change in R2 indicates that the predictive value 
gained by inclusion of each additional variable varies 
from less than one percent in ("Increasing Labor 
Efficiency"), the smallest, to 4.6 percent ("Want More 
Income"), the largest for improved seed practice, and 
from less than one percent in ("Availability of 
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Technical Guidance"), the smallest, to 39.3 percent 
(/'Increase Labor Efficiency"), the largest for fer¬ 
tilizer and from less than one percent ("Government 
Support Available"), the smallest, to 36 percent 
("Want More Income"), the largest for insecticides. 
3. Standardized regression score (betas) shows that 
"Want More Income," "Availability of Technical 
Guidance" and "Early Maturing Crops" are the strongest 
reasons explaining the incentives, and "Inexpensive¬ 
ness," "Knowledge of Results," and "Government 
Support" are the weakest reason for explaining the 
variance of incentives for adoption of improved 
seed, fertilizer, and insecticides, respectively. 
Analysis of variance shows that this model has a significant F- 
ratio of 341 .92461 at the 0 probability level for adoption of fer¬ 
tilizer, with 17 degree freedom and 182 for the residual. Table 95 
shows the results of the analysis of variance for the three improved 
agricultural practices. 
The relative strength of each of the reasons in the model is shown 
by the ranks based on the beta. The first rank is the strongest and 
the seventeenth is the weakest. 
Prediction of Disincentives. This study found sixteen reasons for non- 
adoption of improved seed and nine reasons for non-adoption of fer¬ 
tilizers and insecticides. These reasons are put in prediction equa¬ 
tions which seek to explain variation of disincentives. Multiple 
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regression analysis is used to evaluate the predictability of the model 
and to evaluate the strength of each reason in predicting the variance 
of disincentives. The prediction equation for the disincentives is: 
Y = a + b-jX-j + b2x2 + b3x3 + Vie 
Y is disincentives, and x-j to x^ are reasons perceived by the non¬ 
adopter (x^ to xg for fertilizer and insecticides equation). 
Improved Seed. The multiple correlation coefficients as shown in 
Table 97 indicates that the reasons that explain the highest amount of 
variation (R^) of disincentives for adoption of improved seed are "Lack 
of Technical Guidance" (99.2 percent) followed by "Expensiveness" 
(99.2 percent) and "Lack of Trust in Extension Agent" (99.1 percent). 
Fertilizer. The multiple correlation coefficient as shown in 
Table 98 indicates that the reason that explain the highest amount of 
variation of disincentives for adoption of fertilizer are "Could Have 
Burned the Crop" (68.7 percent) followed by "Lack of Technical 
Guidance" (68.6 percent) and "Lack of Trust in Extension Agent" (68.6 
percent). 
Insecticides. The multiple correlation coefficient as shown in 
Table 99 indicates that the reason that explain the highest amount of 
variation of disincentives for adoption of insecticides are "Risky to 
Use it" (54.6 percent) followed by "No Real Benefit" (54.65 percent). 
Comparing the strength of the reasons on the basis of stan¬ 
dardized correlation coefficient, beta, "Lack of Trust in Extension 
Agent" becomes the strongest in explaining the variation of disincen 
tives for adoption improved seed and insecticides. "Credit Were Not 
Available" becomes the strongest in explaining the variation of 
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disincentives for adoption fertilizer. 
Tables 97 , 98, and 99 show multiple R, R2, R2 change, B, beta and 
their ranks resulting from step-wise inclusion regression analysis of 
disincentives perceived by non-adopters. 
The regression of disincentives provides the following informa¬ 
tion : 
1. This predictive model explains 99.1 percent, 67.2 
percent, and 52.5 percent of the variation of disincen¬ 
tives for adoption of improved seeds, fertilizer, and 
insecticides, respectively. 
2. The change in R2 indicates that the predictive value 
gained by inclusion of each additional variable varies 
from less than one percent in "Did Not Have Enough 
Knowledge About Its Use" (the smallest), to 82.0 
percent in "Require Watching" (the largest for 
improved seed), and from less than one percent in "Lack 
of Trust in Extension Agent" (the smallest) to 31.1 
percent in "Did Not Want to Use it" (the largest for 
fertilizer), and from less than one percent in "Risky 
to Use It" (the smallest), to 31.3 percent in 
"Expensiveness" (the largest for insecticides). 
3. Standardized regression score (betas) shows that "Lack 
of Trust in the Extension Agent" and "Credit Was 
Available" are the strongest reasons explaining the 
disincentives, and "More Labor Required," "Lack of 
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Technical Guidance," and "Insecticides Were Not 
Available" are the weakest reasons for explaining 
the variance of disincentives for adoption of 
improved seed, fertilizer, insecticides, respec¬ 
tively. 
Analysis of variance shows that this model has a significant 
F-ratio of 1449.10360 at the .000 probability level for not adopting 
improved seeds with 16 degree of freedom and 183 for the residual . 
Table 96 shows the results of the analysis of variance for the three 
improved agricultural innovations. 
The relative strength of each of the reasons in the model is shown 
by the ranks based on the beta. The first rank is the strongest and 
the sixteenth (in improved seed) or nineth (in fertilizer and 
insecticide) is the weakest in predicting the variation of the disin¬ 
centives . 
Summary, Conclusions, Implications for Action, 
and Suggestions for Future Research 
This study has investigated the nature of behavioral change 
related to adoption of improved agricultural innovations in the west 
and southwest regions of Saudi Arabia. The findings have some implica¬ 
tions for future planning for agricultural and resource development. 
Some socioeconomic factors, availability of water, education and com- 
municational factors, and incentives and disincentives and their 
valences were found to exhibit significance relationship to the adop¬ 
tion behavior of farmers. 
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Adoption of the three selected agricultural innovations, namely, 
improved seeds, fertilizer, and insecticides by the farmers, were 
considered as the dependent variables. Several socioeconomic, educa¬ 
tional and communicational factors, availability of water, and farmers' 
incentives and disincentives, were considered as the independent varia¬ 
bles. The purpose of this final chapter is to summarize the major 
findings of the study, state conclusions on the basis of the foregoing 
analysis, indicate some of their policy implications for future plan¬ 
ning and give suggestions for future research. 
The Dependent Variables. The majority of farmers were found to be 
either low adopters or medium adopters. Twenty-eight percent of the 
farmers adopted none of the innovations, and 43 percent of the farmers 
adopted all three innovations. While only 60 percent of the farmers 
used improved seeds, 86 percent used fertilizer, and 43 percent used 
insecticides. The use of fertilizer was most popular among the 
farmers interviewed because fertilizer was the cheapest of the three 
innovations, 50 percent of the price is subsidized, and it was easily 
available. Also, results of the effect appeared to be more visible 
to the farmers. 
This finding suggests that there is an arguent need for helping 
the farmers to raise their level of agricultural production. Planning 
interventions that will change the condition of the status quo is 
crucial, and every possible effort should be made by the developmental 
agencies to induce the masses of farmers to improve their agricultural 
production. 
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Independent Variables/Socioeconomic Factors. This study tests adop¬ 
tion behavior against seven socioeconomic variables, four of which 
related significantly with adoption behavior. Three showed a relation¬ 
ship in reverse correlation to the one hypothesized. However, the rela¬ 
tionship was not statistically significant. 
Age was found to be negatively related to adoption of agricultural 
innovations (r = .5184), and accounted for 8.33 percent of the variance 
in adoption behavior. This suggests that younger farmers are more 
prone to change than farmers in the old age groups. 
The majority of the farmers have families consisting of four mem¬ 
bers or more. Family size was found to be negatively related to the 
adoption (r = .0904). This correlation is in the opposite direction 
to the one hypothesized. This shows that family size had no influence 
on the farmers' adoption behavior. This may have attributed to the 
fact that large families, to a great extent, consist of children whose 
labor is considered unproductive or who do not help the farmer meet 
the rising demand for labor. 
More than 34 percent of the first family members of the family 
were illiterate (no formal education) and 28 percent of them had 
primary school , while 15 percent had above high school education. The 
implication of the above finding is that one has to be cautious in 
differentiating farmers on the basis of family size. Also, family 
members may be represented as assets to the farmer (labor force) or as 
a force to direct the respondent's decision in using the improved agri 
cultural innovations, especially if they are highly educated. However 
the relationship between adoption and family size is so weak that it 
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is not advisable to differentiate farmers on the basis of family 
size. 
Farm size shows a negative and not significant relationship with 
adoption behavior (r = .0821). The strength of the relationship is too 
weak to differentiate farmers on the basis of farm size. Thus, farm 
size does not play any significant role in adoption behavior due to the 
nature of the three innovations. 
A positive and significant relationship was found between adoption 
and income (r = .3659). This suggests that farmers with high income 
are more likely to have taken risks and adopted the innovations. 
Income accounted for 32.34 percent of the variance in adoption. Income 
in this study includes both farm and non-farm earnings. The implica¬ 
tion of the finding gives support to the Government program for increas¬ 
ing the income of farmers and suggests that income will have an effect 
in increasing adoption. A plan to increase income in the area should 
include a program for processing the products to prevent loss of the 
perishable ones and to prevent low prices due to over supply in the 
peak harvest period. This means that marketing facilities and process¬ 
ing should be planned for the agricultural area to improve complemen¬ 
tarity of the development programs in increasing productivity and pro¬ 
viding higher income for the farmers population. 
A negative relationship was found between holding an off-farm 
job and the adoption of agricultural innovations (r = .4388). The 
findings show that farmers with a job outside the agricultural enter¬ 
prise are less likely to adopt technology. Only 17.9 percent of the 
farmers with off-farm jobs were high adopters, while 55.6 percent of 
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those with without off-farm employment were high adopters. 
Tenure status was found to be negatively related to the adoption 
of agricultural innovations (r = .0434). This correlation is in the 
opposite direction to the one hypothesized and the strength is too weak 
to differentiate farmers on the basis of tenure status. 
A positive relationship (r = .5686) was found between access to 
credit and the adoption behavior of farmers. It accounted for 30 per¬ 
cent of the variance in adoption of agricultural innovations, suggest¬ 
ing that farmers who have access to credit facilities are more likely 
to adopt the innovations. When the farmers were asked to make sug¬ 
gestions to alleviate their problems, they suggested that the Govern¬ 
ment (through the Agricultural Bank) make more access to use the credit, 
and make it easily available to the farmers. The Government should be 
flexible for the payment of credit during drought or crop failure. In 
order to prevent farmers from using production credit for consumption, 
the Government should give credit in kind instead of cash credit. The 
Government should also be prepared to accept payment in kind in order 
to prevent excess supply immediately after harvest. 
A positive, but weak, relationship (r = .2108) was found between 
access to market facilities and the adoption behavior of farmers. It 
accounted for 18 percent of the variation in adoption behavior, sug¬ 
gesting that farmers who have access to market facilities are more 
likely to have adopted the innovations. 
Availability of Water. A negative relationship (-.0929)—this cor¬ 
relation is in the opposite direction to the one hypothesized. The 
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strength of the relationship is too weak to differentiate fanners on 
the basis of availability of water. This, again, due to the nature of 
the innovations under study, does not differentiate on water avail¬ 
ability to adopt or not adopt the innovations. 
Educational and Communicational Factors. This study tested adoption 
behavior against five educational and communicational variables. Four 
related significantly and positively with adoption behavior, while one 
variable (/'Years of Experience in Farming") showed a relationship in the 
opposite direction from that hypothesized. 
Twenty-five percent of the farmers had no formal education. The 
data reveal that among the high adopters, 70.7 percent had high school 
level of education. Among the non-adopters , only 4.3 percent had high 
school education, and 58 percent were illiterate. The relationship 
between adoption and education appear to be very strong and support the 
hypothesis that adoption of agricultural innovation is positively 
related to the level of education. 
Formal education was significantly related to adoption (r = .7275), 
and accounted for 33.63 percent of the variance in adoption behavior. 
The understanding here is that if the farmer is educated, he is likely 
to utilize more sources and channels of communication for getting 
information about agricultural innovations. 
A negative and significant relationship was found between years of 
experience and adoption behavior (r = -.5047), which accounted for 10 
percent of the variance in adoption behavior. This correlation is in 
the opposite direction to the one hypothesized, due to the fact that 
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most of those who have longer years working in fanning (experience in 
traditional farming) are old farmers who refuse to adopt new innova¬ 
tions, because of the belief that old and tried ways are the best. 
A significant and positive relationship was found between the 
level of knowledge about innovation and adoption behavior (r = .83). 
It accounted for 17.5 percent of the variance in adoption behavior. 
This finding suggests that the development agencies should make inten¬ 
sive efforts to raise the farmers' knowledge about agricultural innova¬ 
tions . 
The data revealed that "Other Sources of Information," such as 
the use of friends and neighbors, radio or television, dealers, maga¬ 
zines and journals, was found to be positively and significantly 
related to adoption of agricultural innovations (r = .68). This find¬ 
ing suggests that these sources are easily understood and it should be 
scientifically prepared. 
Contact with Extension agents variable emerged as a consistently 
strong and significant factor. A very strong, positive and signifi¬ 
cant relationship (r = .74) was found between contact with Extension 
agency and farmers' adoption behavior. It accounted for 18 percent 
of the variance in adoption behavior. The data revealed that the 
majority of medium and high adopters had more contact with Extension 
agencies compared with the non-adopters. Non-adopters and low adopters 
were somehow ignored by Extension agents. Also, "Lack of Technical 
Guidance" is one of the major disincentives for adoption of agricul¬ 
tural innovations reported by farmers. In view of these findings, the 
following can be suggested: 
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1. There is a crucial need for the intensification of 
efforts by Extension agents to reach the farmers as 
early and as effectively as possible. 
2. It can be suggested that the number of Extension 
workers should be increased in the local level and 
the work of Extension services decentralized. 
Incentives, Disincentives and Valence. The cumulative number of incen¬ 
tives was found to be related significantly and positively with adop¬ 
tion of improved agricultural innovations (r = .944), which explain 
80 percent of the variance of adoption. The cumulative number of 
disincentives was found to relate significantly and negatively with 
adoption (r = .926), which explain 60 percent of the variance of adop¬ 
tion. This finding suggests that farmers should be provided with 
more incentives and efforts should be made by policy makers and 
Extension workers to reduce or remove the disincentives so that the 
majority of farmers can adopt agricultural innovations. 
Incentives and Disincentives for Adoption of Improved Seeds. A11 
the seventeen incentives which are mutually exclusive were perceived 
by the respondents for adopting the improved seeds. The incentives 
are: (1) increase in crop yield mentioned by 60.5 percent of the 
farmers, (2) knowledge of results by 60.5 percent, (3) better price 
by 60.5 percent, (4) recommended by Extension agents by 60.5 percent, 
(5) want more income by 60 percent, (6) availability of technical 
guidance by 56.5 percent, (7) early maturing crops by 58.5 percent, 
(8) availability of credit by 54.5 percent, (9) availability of 
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capital by 54.5 percent, (10) inexpensiveness by 53.5 percent, (11) not 
risky to use it by 55.5 percent, 02) Government support available by 
53.0 percent, (13) availability of production inputs by 52 percent, 
(14) reduce incidence of crop failure by 47 percent, (15) availability 
of water by 31.5 percent, 06) increase labor efficiency by 32 percent, 
and (17) better quality of product by 30 percent. All the incentives 
together accounted for 83.54 percent of the variance of incentives of 
adoption improved seeds. 
The major disincentives for adoption of improved seeds are: 
(1) lack of technical guidance mentioned by 38.5 percent of the farmers, 
(2) seeds of improved varieties were not good by 38.5 percent, (3) lack 
of capital by 38 percent, (4) did not have enough knowledge about its 
use by 36 percent, (5) did not want to use it by 35.5 percent, (6) irri¬ 
gation facilities were not available on farm by 35.5 percent, (7) lack 
of knowledge of results by 35 percent, (8) less fodder by 29 percent, 
(9) no real benefit by 29 percent, (10) expensiveness by 29 percent, 
(11) improved seeds are not available by 20.5 percent, (12) lack of 
trust in the Extension agents by 23.5 percent, (13) credit was not 
available by 2.5 percent, (14) require watching by 17 percent, 
(15) more pest problems by 12.5 percent, and (16) more labor required 
by 10.5 percent. All the sixteen disincentives accounted for 99.2 
percent of the variance in adoption behavior of the farmers. 
Incentives and Disincentives for Adoption of Fertilizer. The 
major incentives reported by farmers for adoption of fertilizer are: 
(1) increase in crop yield mentioned by 73.5 percent of the respondents, 
(2) want more income by 73.5 percent, (3) availability of Government 
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support by 73.5 percent, (4) knowledge of results by 73 percent, 
(5) recommended by Extension agents by 73 percent, (6) better price by 
71 percent, (7) availability of credit by 67.5 percent, (8) not risky 
to use it by 66.5 percent, (9) availability of capital by 66 percent, 
(10) early maturing crop by 60 percent, (11) inexpensiveness by 65.5 
percent, (12) availability of technical guidance by 64.5 percent, 
(13) availability of production inputs by 59 percent, (14) increase 
labor efficiency by 39.5 percent, (15) availability of water by 32 per¬ 
cent, (16) reduce incidence of crop failure by 52.5 percent, and 
(17) better quality of product by 29 percent. 
All of those incentives account for 96.64 percent of the variance 
in the total incentives score for adoption of fertilizer, while all the 
nine (9) disincentives accounted for nearly 69 percent of the variance 
in total disincentives score for adoption of fertilizer. These dis¬ 
incentives are: (1) could have burned the crop mentioned by 26.5 per¬ 
cent of the farmers, (2) spoil the soil by 26.5 percent, (3) did not 
want to use it by 24 percent, (4) no irrigation facilities were avail¬ 
able on farm by 21 percent, (5) lack of technical guidance by 19.5 per¬ 
cent, (6) no real benefit by 19 percent, (7) lack of trust in the 
Extension agents by 15 percent, (8) credit was not available by 14 
percent, and (9) seeds of improved varieties were not available by 
0.5 percent. 
Incentives and Disincentives for Adoption of Insecticides. A few 
farmers are using insecticides. They use it just to save their 
infested crops. A very few use it as a regular plant protection mea¬ 
sure. The major incentives are: (1) reduce incidence of crop failure 
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mentioned by 44 percent of the farmers, (2) want more income by 44 per¬ 
cent, (3) knowledge of results by 42.5 percent, (4) increase in crop 
yield by 42.5 percent, (5) better price by 42.5 percent, (6) avail- 
ability of technical guidance by 42.5 percent, (7) recoimended by 
Extension agents by 42.5 percent, (8) availability of capital by 40.5 
percent, (9) availability of credit by 39 percent, (10) availability 
of production inputs by 38 percent, 01) inexpensiveness by 35 percent, 
02) availability of Government support by 35 percent, (13) increase 
labor efficiency by 29 percent, 04) not risky to use it by 28 percent, 
(15) early maturing crops by 25 percent, (16) better quality of product 
by 19 percent, and (17) availability of water by 18 percent. 
All the seventeen incentives accounted for 64.12 percent of the 
variance in the total incentives for adoption of insecticides. 
The major disincentives are: (1) risky to use it mentioned by 
56 percent, (2) not required by 51.5 percent, (3) did not know how to 
use it by 51.5 percent, (4) not available by 50.5 percent, (5) lack of 
technical guidance by 50 percent, (6) expensiveness by 48 percent, 
(7) no real benefit by 38.5 percent, (8) more labor required by 27.5 
percent, and (9) lack of trust in the Extension agents by 21.5 percent. 
These nine (9) disincentives account for nearly 55 percent of the 
variance in total disincentives score for adoption of insecticides. 
Valence of Incentives and Disincentives. The valence scale was 
found to relate significantly with adoption behavior of the farmers. 
The valence of incentives was found to be positively and signifi¬ 
cantly related to adoption behavior of the farmers (r = .92). It 
accounted for 32 percent of the variance of adoption behavior. The 
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valence of disincentives was found to relate negatively and signifi¬ 
cantly to adoption behavior of farmers (r = -.92). 
The findings suggest that the higher the valence of a farmer's 
incentives, and the lower the valence of a farmer's disincentives, the 
more likely he is to have adopted the improved agricultural innova¬ 
tions. 
The central question is: "How can one increase the valence of 
incentives and decrease the valence of disincentives?" It may be sug¬ 
gested that Extension workers and policy makers should identify those 
incentives that have a dynamicity in valence perception among farmers; 
i.e., bringing a change in those incentives and reducing the valence 
of disincentives would result in greater adoption of agricultural 
innovations. When these incentives are identified, they may be 
strengthened which will ultimately increase the cumulative valence 
score. 
Farmers were asked to state the major conditions and facilities 
that will bring more areas to adopt the innovations and to suggest some 
solutions to alleviate their farming problems. These conditions and 
solutions were classified (Table 100) under two categories: 
1. Educational and Communicational Conditions 
a. Reliable technical guidance 
b. More use of radio 
c. More use of newspaper 
d. More field demonstrations 
e. More meetings and seminars 
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f. Prompt research attention 
g. Extension agent training 
2. Economical Conditions 
a. More credit and flexibility of the procedures 
b. Better input supply 
c. Cheaper inputs 
d. Better produce price 
e. Better market facilities 
Some Generalizations of the Findings. Based on the findings of this 
study, the following generalizations can be made with regard to adop¬ 
tion behavior of farmers in Saudi Arabia: 
1. - Farmers will adopt agricultural innovations if and 
when the conditions for adoption are made available 
to them. 
2. The socioeconomic factors such as age, family size, 
farm size and tenure status have very little impor¬ 
tance in explaining the adoption behavior of farmers. 
3. The socioeconomic factors of income and access to 
credit have some importance in explaining the adoption 
behavior of farmers. It is also reflected in the 
incentives and disincentives perceived by the farmers 
for adoption of agricultural innovations. 
4. The socioeconomic factor (situational factor) of 
access to market facilities has no strong association 
with farmers' adoption behavior. 
5. The educational and communicational factors of 
formal education, level of knowledge about innova¬ 
tions, contact with Extension agents, contact with 
other sources of information influence adoption of 
agricultural innovations. However, they are 
reflected more specifically in the incentives and 
disincentives perceived by the farmers for adoption 
of agricultural innovations. 
6. Adoption behavior of farmers is dependent on their 
perception of incentives and disincentives for adop¬ 
tion of agricultural innovations. 
7. Farmers differ in their perception of valence of 
some of the incentives and disincentives which affect 
their adoption behavior. 
8. Knowing the socioeconomic, situational, educational 
and communicational variables is not enough; knowing 
the number and kind of incentives and disincentives 
is not enough. One must also know the valence of 
incentives and disincentives perceived by farmers in 
relation to adoption of agricultural innovations. 
9. By increasing the existing ratio of cumulative 
valence of incentives and disincentives, extensive 
innovations may be expected among farmers. 
10. Although human behavior is dynamically complex, it 
can be predicted under certain specifiable condi¬ 
tions. Similarly, the adoption behavior of farmers 
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can also be predicted in a given situation, time and 
place, provided one understands and analyzes the 
socioeconomic, educational and communicational 
factors. 
Policy Suggestions. In view of the foregoing conclusions and generali¬ 
zations, a few policy suggestions can be made which may help policy¬ 
makers and programers in formulating intervention strategies for improv¬ 
ing the conditions of farmers in this region or in other regions where 
similar conditions prevail. 
It should be realized by many policymakers and planners in the 
country that the laissez-fair approach, i.e., leaving farmers to their 
own initiative and resources, is not going to increase their present 
level of agricultural production substantially. Hence, the establish¬ 
ment of micro- and macro-policies favorable for inducing change in the 
behavioral pattern of farmers for adoption of innovations is crucial 
policy which should be established and maintained in order to weaken 
or remove the force of disincentives, and strengthen or enhance the 
force of incentives for adoption of innovations. Some suggestions are 
delineated below in their brief form: 
1. Many statements such as "lack of knowledge of results," 
"did not have enough knowledge," "lack of technical 
guidance," "lack of trust in the Extension agent" and 
"risky to use it" are presented as disincentive reasons 
for not adopting the innovations. The extent of 
availability of technical guidance to farmers 
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significantly affects their adoption behavior. 
The present number and the qualifications of 
Extension agents are inadquate for needed contacts 
with fanners and sufficient information, respec¬ 
tively. Hence, it may be suggested that addi¬ 
tional Extension workers be employed in each 
region, and each Extension agent should be in 
charge of a small number of farmers so that he 
could denote adequate attention to farmers' 
needs. 
2. A few farmers lack the trust in the Extension agent 
due to the failure of his recommendation. However, 
trust should be built up providing that Extension 
workers demonstrate to themselves, first, and to 
farmers, second, the success of that innovation so 
that they will be able to convince farmers of their 
feasibility. Extension workers have to pay special 
attention to those farmers who are illiterate or 
have low education. They should select channels of 
communication which are easily understood. The 
treatment of messages of Extension workers should 
be in simple language which can be understood when 
communicating to farmers about agricultural innova¬ 
tion . 
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3. There is a crucial need for increasing the level of 
education among farmers, particularly the young 
generation. The educated farmer is likely to 
utilize more sources and channels of communication 
for getting information about agricultural innova¬ 
tion, and this will enhance his adoption behavior. 
4. Intensive effort should be made by the Government 
to train Extension workers and some farmers , who are 
interested, to use the new improved practices, on 
a regular basis so that both could help in providing 
mass training to other farmers. There is a crucial 
need for the intensification of efforts by Extension 
agents to reach the farmers as early and effectively 
as possible. 
5. Intensive effort should be made by the agricultural 
Banks to educate farmers regarding the policies of 
the banks so that they may not be fearful of taking 
bank loans. 
6. Loans should be given to farmers in kind and not in 
cash, and the procedures should be more flexible. 
7. The Agricultural Bank should provide adequate loans 
to individual farmers for wells and pumps, but with 
strict supervision to ensure that it is properly 
utilized for the purpose intended. 
8. Lack of irrigation has been found to be one of the 
major disincentives affecting the adoption behavior 
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of fanners. The Government should take initial 
steps in constructing tube-wells for fanners. A 
committee of farmers should be formed and made 
responsible for the management of water distribution 
among farmers. 
9. Improved seeds, fertilizers, and insecticides should 
be available to farmers in adequate quantity, and a 
short time. 
10. There should be decentralization in planning pro¬ 
grams for farmers at the micro-levels with adequate 
support of the developmental agencies at the macro- 
level. 
Thus, if a program is designed to create an environment, both at 
the macro- and micro-level, in which farmers are given proper knowl¬ 
edge and required production inputs in adequate quantity and in time 
and, above all, if they perceive greater valence of incentives, they 
will no longer lag behind in adoption of modern technology for boost¬ 
ing their present level of agricultural production. 
Suggestions for Further Research. The following are suggestions made 
for further research: 
1. To derive an accumulative valence ratio of perceived 
incentives and disincentives, it must be assumed that 
among perceived incentives for adoption there is a 
dimension of perceived disincentives. Similarly, 
there exists a dimension of incentives among the 
disincentives perceived by non-adopters. Decision to 
adopt or not adopt an innovation usually involves 
some degree of opposing influences. In further 
research, this methodological problem could be solved 
by questioning non-adopters concerning perceived 
incentives in addition to disincentives. On the 
basis of such data, the accumulative valence ratio 
of perceived incentives and disincentives could be 
derived for the entire sample of respondents. 
To aim at an agricultural development objective of 
increasing the rate of adoption of agricultural 
innovation, there are needs for research which could 
facilitate better decision making by the farmers. 
This research could focus on the following areas: 
a. Providing better production alternatives 
with respect to resource allocation and the 
use of agricultural technology, including 
teaching, training methods, irrigation 
methods and water use for farmers. 
b. Helping policymakers to provide and main¬ 
tain the necessary economic infrastructure 
such as processing industries, warehouses, 
and transportation in the agricultural area 
and to link these infrastructures with areas 
external to the agricultural project. 
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c. Helping farmers to utilize their farm products 
for better living. A secondary income could be 
gained from food processing if results of 
research in food technology were made available 
to the farmers. 
d. It is necessary that studies be conducted to 
find the Extension methods, particularly the 
ones that are not dependent on literacy, such as 
exhibitions, film shows, posters, radio, and 
tours, that best help to increase the adoption 
behavior. 
Concluding Statement. 
Though a manufacturer is nearly always safe in copying a 
plan that has worked well with his neighbors in the same 
trade, a farmer is not, for every farm has slight peculiari¬ 
ties of its own, so that blind adoption of plan, that has 
worked well close by, is likely to fail, and its failure 
encourages others in the belief that old and tried ways are 
the best .8 
The main focus of this study was to identify the factors which 
most influence farmers in the west and southwest regions of Saudi a 
Arabia to adopt or reject the uses of agricultural innovations. It was 
hoped that knowledge of such factors would be valuable to policymakers 
and Extension agents whose job is to help these farmers raise their 
agricultural production. 
^Alfred Marshall, Principles of Economics, 8th edition (London: 
Macmillan Company, 1920), p. 650. 
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It emerged from the study that the higher the level of education, 
the higher the knowledge of innovations, and the greater the amount of 
contacts farmers had with agricultural Extension agents, the more 
likely they were to have adopted the innovations. 
On the basis of these findings and the above opening statement, 
the author suggests the following: 
1. Increase the level of education among farmers, by 
encouraging more students to continue their higher 
education and eliminate dropouts at the primary 
and middle levels. 
2. Intensive Extension education and training efforts 
to be provided on a regular basis. 
3. Number of Extension agents should be increased so 
that the ratio of Extension agents to farmers is 
raised. 
4. Extension agents would have to select channels of 
communication which do not depend on literacy. 
5. The reorganizing of the Extension service to create 
high self-credibility, to achieve high influence on 
their adoption behavior, and also the decentraliza¬ 
tion of Extension services will ensure more systemic 
identification and monitoring of local problems and 
needs. 
External intervention is crucial to change the conditions of 
farmers. A program should be designed at the local level to meet the 
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needs of farmers. Without giving assistance to them, there is little 
or no hope for their development. 
From the overwhelming message conveyed by the data of this study, 
it can be concluded that provided the innovations are sufficiently 
profitable and accessible to the farmer and the disincentives which 
inhibit them from adoption are removed or weakened, he will not hesi¬ 
tate to make the adoption decision. Therefore, any program designed 
to help farmers must be based on a thorough knowledge of their per¬ 
ceived incentives and disincentives which control their adoption 
behavior. 
It is hoped that this study will help policymakers, educational 
institutions, and Extension agents understand the behavior of farmers 
and will provide a basis for planning more effective programs to 
increase agricultural production. 
322 
BIBLIOGRAPHY 
Afifi, A. A., and Azen, S. P. Statistical Analysis: A Computer- 
Oriented Approach. New York": Academic Press, Inc., 1972. 
Aklilu, B. "Technological Change in Subsistence Agriculture: The 
Adoption of Fertilizer in Ethiopia's Minimum Package Program 
Areas." Ph.D. thesis, Boston University, 1976. 
Al-Haji, F., and Hammad, 0. "Adoption of Agricultural Practices in 
Abey Area, Lebanon." Bulletin No. AES-3. American University 
of Beirut, 1969. 
Andrews, P. "Factors Related to the Adoption Behavior of Food Crop 
Farmers: Crown Land Development Program, Trinidad, West Indies." 
M.S. thesis. University of West Indies, 1975. 
Barban, Arnold, et al. "A Study of Reisman's Inner-Other Directedness 
Amonq Farmers." Rural Sociology, Vol. XXXV, No. 2 (June 1970), 
p. 232. 
Beal, G. M., and Rogers, E. M. The Adoption of Two Farm Practices in 
a Central Iowa Community. Ames: Iowa Agricultural Experiment 
Station, Bulletin 63), 1957. 
Beal, G. M.; Rogers, E.; and Bohlen, J. "Validity of the Concept of 
Stages in the Adoption Process." Rural Sociology, Vol. XXII 
0957), pp. 166-168. 
Berio, D. The Process of Communication. New York: Holt, Rinehart 
and Winston, I960, p. 64. 
Byrnes, F. "Some Missing Variables in Diffusion Research and 
Innovations Strategy." Philippine Sociological Review, Vol. 14, 
No. 1 (October 1966), p. 242. 
Chattopadhyay, S. N., and Pareek, U. "Prediction of Multi practices 
Adoption Behavior From Some Psychological Variables." Rural 
Sociology, Vol. XXXII, No. 3 (September 1967), pp. 324-533. 
Clark, R. C., and Akinbod, I. Factors Associated with Adoption. 
Research Bulletin I. University of IFE, April 1968, p. 2. 
Coleman, A. "Differential Contact with Extension Work in a New York 
Rural Community." Rural Sociology, Vol. XVI, No. 3 (September 
1951), pp. 213-215. 
323 
Copp, J. "Personal and Social Factors Associated with Adoption of 
Recommended Farm Practices Among Cattlemen." Manhatten: Kansas 
Agricultural Experiment Station, Technological Bulletin No. 83, 
-. "Toward Generalization in Farm Practice Research." Rural 
Sociology, Vol. XXIII (1958), pp. 103-111. - 
Copp, J.; Still, M.; and Brown, E. "The Function of Information 
Sources in the Farm Practice Adoption Process." Rural Sociology 
Vol. XXIII (1958), pp. 146-157. - 
Coughenour, C. M. "The Function of Farmers' Characteristics in 
Relation to Contact with Media and Practice Adoption." Rural 
Sociology, Vol. XXV, No. 3 (September 1960), pp. 183-297“- 
_• "Some General Problems in Diffusion." Diffusion Research 
Needs, North Central Regional Bulletin 186. Columbia: University 
of Missouri, 1967, p. 14. 
Cummings, G. J. "The Differential Adoption of Recommended Farm 
Practices Among Dairymen in a New York County." M.S. thesis, 
Cornell University, 1950. 
Dean, A., and Others. "Some Factors Related to Rationality in the 
Decision Making Process." Rural Sociology, Vol. XXIII (1958), 
pp. 121-135. 
Dean, A.; Aurbach, H.; and Marsh, P. "Some Factors Related to 
Rationality in Decision Making Among Farm Operators." Rural 
Sociology, Vol. XXIII, No. 2 (June 1958), pp. 121-135. 
Deshmukh, V. S., and Reheja, P. C. "Relative Effectiveness of the 
Demonstrations for Introducing Seeds, Fertilizers, and Implements 
and Factors Associated with the Non-Adoption of Them." The India 
Journal of Agronomy, Vol. VIII, No. 2 (December 1963), p. 416. 
Dewey, John. Experience and Education. New York: Collier Books, 
1938. 
_. How We Think. Boston: D. C. Heath and Company, 1910. 
Dwarkinath, R. "Adoption Incentives Related to Package of High 
Yielding Variety in Mysore State, India." Ph.D. dissertation, 
Cornell University, 1973, pp. 14-38. 
Falusi, A. "Economic Fertilizer Distribution and Use in Nigeria." 
Ph.D. dissertation, Cornell University, 1973. 
324 
Fett, John H. "Education, Literacy, Mass Media Exposure, and Farm 
Practice Adoption in Southern Brazil." Rural Sociology. Vol 
XXXVI, No. 3 (September), pp. 359-366. 
Fliegel, F. "A Multiple Correlation Analysis of Factors Associated 
with Adoption of Farm Practices in a Japanese Rural Community." 
Rural Sociology, Vol. XXIII, No. 2 (June 1958), p. 181. 
_• "Literacy and Exposure to Instrumental Information Among 
Farmers in Southern Brazil." Rural Sociology, Vol. XXXI. No. 1 
(March 1966), p. 15. 
Fliegel, F., and Kivlin, J. "Farmers' Perceptions of Farm Practice 
Attributes." Rural Sociology, Vol. XXXI, No. 2 (June 19661. 
pp. 197-206. 
Fogg, D. "Economic and Social Factors Affecting the Development of 
Smallholder Agriculture in Eastern Nigeria." Economic Development 
and Cultural Change, Vol. 13, No. 3 (April 1965), pp. 278-292. 
Fosen, R. "Structural and Social Psychological Factors Affecting 
Differential Acceptance of Recommended Agricultural Practices." 
M.S. thesis, Cornell University, 1956, p. 69. 
Frey, F. The Mass Media and Rural Development in Turkey. Rural 
Development Research Report 3. Cambridge: Massachusetts 
Institute of Technology, Center for International Studies, 1966. 
Gehart, J. The Diffusion of Hybrid Maize in Western Kenya, a bridge 
by CIMMYTI Centro International de Mejoramiento de maize. 
Trigo, Mexico City, Vi+57 p., 1975. 
Gilbert, Norma. Statistics. Philadelphia: W. B. Saunders Company, 
1976. 
Goodenough, W. H. Cooperation in Change. New York: Russell Sage 
Foundation, 1963, p. 49. 
Green, T. F. "Teaching, Acting, and Behaving." Harvard Educational 
Review 34 (Fall 1964), pp. 507-524. 
Griliches, Z. "Congruence Vs. Profitability: A False Dichotomy." 
Rural Sociology, Vol. XXV, No. 3 (September 1960), pp. 344-356. 
Gross, N. "The Differential Characteristics of Accepters and Non- 
Accepters of an Approval Agricultural Technological Practice. 
Rural Sociology, Vol. XIV, No. 2 (June 1949), pp. 148-156. 
Gross, N., and Taves, M. J. "Characteristics Associated with 
Acceptance of Recommended Farm Practices." Rural Sociology, 
Vol. XVIII (December 1952), pp. 321-327. 
325 
Hildebrand, P , and Partenheimer, E. "Socio-Economic Characteristics 
of Innovator. Journal of Farm Economics. Vol. 40 (1958), p. 446. 
Hoffer, C. R., and Strangland, D. "Farmers' Attitudes and Values in 
Relation to Adoption of Approved Practices in Corn Growinq " 
Rural Sociology, Vol. XXIII, No. 2 (June 1958), pp. 112-120. 
Janghare, Y. N. "Factors Influencing the Adoption of Farm Practices " 
The Indian Journal of Social Work. Vol. 23, No. 3 (October 1962), 
Knowles, M. S. Informal Adult Education. New York: Association 
Press, 1956. 
Krech, D.; Crutchfield, R. S.; and Ballachey, E. I. Individual in 
Society. New York: McGraw-Hill Book Company, Inc"., 1962, p. 70. 
Lackey, A. "The Consistency of Sociological Variables in Predicting 
the Adoption of Farm Practices." Ph.D. dissertation, Cornell 
University, 1958, p. 149. 
Leagans, J. P. The Communication Process in Rural Development. 
Cornell International Agricultural Development Bulletin No. 1. 
Ithaca, New York: Cornell University, 1963, p. 5. 
_. Extension Education in Community Development. New Delhi : 
Directorate of Extension, Ministry of Food and Agriculture, 
India, 1961 , pp. 99-107. 
_. Model Building for Development Change Through Re-Patterning 
~~ the" Human Behavioral Variable. Graduate Program in Extension and 
Continuing Education, Department of Education. Ithaca: Cornell 
University Press, 1974. 
_. The Role of Extension in Rural Development. Cornel 1 
University International Agricultural Development Bulletin No. 3. 
New York: Cornell University, 1964, p. 16. 
Leagans, J. P., and Loomis, C. P. (eds.). Behavioral Change in 
Agriculture: Concept and Strategies for Influencing Transition. 
Ithaca, New York": Cornell University Press, 1971, p. 137. 
Lindstrom, D. D. "Diffusion of Agricultural and Home Economics 
Practices in a Japanese Rural Community." Rural Sociology, 
Vol. XXIII, No. 2 (June 1958), p. 171. 
Lionberger, H. F. "The Relation of Informal Social Groups to Diffusion 
of Farm Information in a Northeast Missouri Farm Community." 
Rural Sociology, Vol. 3 (September 1954), p. 232. 
326 
-r—- Adoption of New Ideas and Practices. Ames: Iowa State 
University Press, 1960. 
-=—: _''^e Diffusion of Farm and Home Information as an Area of 
Sociological Research." Rural Sociology. Vol. XVTT. Nn ? 
(June 1952), p. 132. 
Lionberger, H. F., and Coughenour, C. M. Social Structure and Diffusion 
of Farm Information. Columbia: Missouri Agricultural Experimental 
Station, Bulletin 631, 1957. 
Lionberger, H. F., and Hassinger, E. "Neighborhoods as a Factor in 
the Diffusion of Farm Information in a Northeast Missouri Farming 
Community." Rural Sociology. Vol. XIX, No. 4 (December 1954), 
p. 378. 
Lippit, R. Dynamics of Planned Change. New York: Harcourt, Brace 
and World, Inc., 1958. 
Lynton, R. P., and Pareek, U. Training for Development. Illinois: 
R. D. Irwin, 1967. 
Marsh, C. P., and Coleman, A. L. "Farmers' Practice-Adoption Rates 
in Relation to Adoption Rates of Leaders." Rural Sociology, 
Vol. XIX, No. 2 (June 1954), p. 181. 
Marsh, C. P., and Coleman, A. L. "The Relationship of Neighborhood 
of Residence to Adoption of Recommended Farm Practices." Rural 
Sociology, Vol. XIX, No. 4 (December 1954), p. 385. 
Marsh, C. P., and Coleman, A. L. "The Relation of Farmers' 
Characteristics to Adoption of Recommended Farm Practices." 
Rural Sociology, Vol. 27 (1962), pp. 316-326. 
Marsh, C. P., and Coleman, A. L. "The Relation of Kinship, Exchanging 
Work and Visiting to the Adoption of Recommended Farm Practices." 
Rural Sociology, Vol. XIX, No. 4 (December 1954), p. 385. 
Marshall, Alfred. Principles of Economics. 8th Edition. London: 
Macmillan Company, 1920, pT 650. 
Maslow, A. H. Motivation and Personality . New York: Harpers and 
Brothers Publishers, 1954, p. 9Z. 
Matthews, J. L. "A Method for Determining the Training Needs of 
County Extension Agents as the Basis for Planning Training 
Programs." Ph.D. dissertation, Chicago University, 1960. 
Mathura, K. "Result Demonstration as Factor in Practice Adoption in 
Trinidad and Tibago, West Indies." M.S. thesis, Cornell 
University, 1973. 
327 
Nook., P. The Vihiga SRDP Farm-Level Survey. Institute for Developing 
Studies, University of Nairobi, (Discussion Paper, 1971. 
Mosher, A. T. Getting Agriculture Moving: Essentials for Development 
and Modernization.New York: Frederick A. Praeger, 1966. 
. Introduction to Agricultural Extension. New York: 
Agricultural Development Council, 1978. 
_. Technical Cooperation in Latin American Agriculture. 
Chicago! University of Chicago Press, 1957. 
Moulik, J. M.; Harbovszky, J. P.; and Rao, C. S. S. "Predictive 
Values of Some Factors of Adoption of Nitrogenous Fertilizer by 
North India Farmers." Rural Sociology, Vol . XXXI, No. 4 
(December 1966), p. 467. 
Pederson, H. P. "Cultural Difference in the Acceptance of Recommended 
Practices." Rural Sociology, Vol. XVI (March 1951), p. 40. 
Picer, E. H. Human Problems in Technological Change: A Casebook. 
New York: Russell Sage Foundation, 1962. 
Planty, E. G. Training Employees and Managers. New York: Ronald 
Press Company, 1948. 
Puri, Subhash C., and Mullen, Kenneth. Applied Statistics for Food 
and Agricultural Scientists. Boston: G. K. Hall and Company, 
1980. 
Ramsey, C.; Poison, A.; and Spencer, G. E. "Values and the Adoption 
of Practices." Rural Sociology, Vol. XXIV, No. 1 (March 1959), 
pp. 35-47. 
Reeder, W. W. Belief/Disbeliefs and Social Action. Department of 
Rural Sociology, Bulletin No. 74~. Ithaca, New York: Cornell 
University, 1973. 
Reeder, W. W., and LeRay, N. L. Source Implication for Social Theory. 
for Public Policy. Ithaca, New York*. Cornell University Press, 
m 
Rizwani, A. R. "Adoption of Recommended Farm Practices in Selected 
Rural Communities of New York State." M.S. thesis, Cornell 
University, 1964. 
Robinson, Ira E., and Bailey, W. C. 
Agricultural Communication." 
(September 1965), p. 35. 
"Consonance and Dissonance in 
Rural Sociology, Vol . XXX, No. 3 
328 
Rogers, Everett M. "A Conceptual Variable Analysis of Technological 
Change. Rural Sociology, Vol. XXIII, No. 2 (June 1958), pp. 136- 
_• Diffusion of Innovations. New York: The Free Press of 
Glencoe, 1962. 
_• "Mass Communication and the Diffusion of Innovation: 
Conceptual Convergence of Two Research Traditions." Paper 
presented at the Association for Education in Journalism, Boulder, 
Colorado, August 1967. 
Rogers, Everett M., and Capener, H. "The County Extension Agent and 
His Constituents." Wooster: Ohio Agricultural Experiment 
Station, Research Bulletin No. 858, 1960, pp. 15-24. 
Rogers, Everett M., and Maynen, W. "Communication Sources for 2, 
4-D Weed Spray Among Colombia Peasants." Rural Sociology, 
Vol. XXX, No. 2 (June 1965), p. 216. 
Rogers, Everett M., and Shoemaker, F. Communication of Innovation: 
A Cross-Cultural Approach. New York! The Free Press , 1971. 
Rural Sociological Society. Sociological Research on the Diffusion 
and Adoption of New FarmPractices! Lexington: Kentucky 
Agricultural Experiment Station, 1952. 
Ryan, B., and Gross, N. C. "The Diffusion of Hybrid Seed Corn in Two 
Iowa Communities." Rural Sociology (March 1953), pp. 15-20. 
Saudi Arabia Ministry of Development. Second Development Plan, 1975-80. 
Jeddah: Okaz Publishing and Printing, 19>5. 
_ Third Development Plan, 1981 -85. Jeddah: Okaz Publishing 
and Printing, *1981. 
Saudi Arabia Ministry of Information. The Story of Education. 
Riyadh, 1971 , p. 20. 
Saudi Arabia Monetary Agency. (SAMA), Annual Reports, 1980-81 , 
1981-82. 
Sawer, B. J. "Predictors of the Farm Wife's Involvement in General 
Management and Adoption Decisions." Rural Sociology, Vol. XXXVIII, 
No. 4 (Winter 1973), pp. 412-426. 
Sawhney, M. M. "Farm Practice Adoption and the Use of Information 
Sources and Media in a Rural Community in India." Rural Sociology^ 
Vol. XXXII, No. 3 (September 1967), p. 310. 
329 
Sendecore, G. W.; and Cochran, William G. Statistical Methods 
Ames: Iowa State University Press, 19747 ' 
Singh, S. N., and Singh, K. N. "A Multivariate Analysis of Adoption 
Behavior of Farmers." Indian Journal of Extension Education, 
Vol. VI, No. 344 (September-December 1970). 
Singh, K. N.j Rao, C. S.; and Sahay, B. N. (eds.). Research in 
Extension Education. New Delhi: Caxton Press , 1970. 
Spencer, G. "Value Orientation and Adoption of Farm Practices." 
Ph.D. dissertation, Cornell University, 1958. 
Tesfai , Tecle. "Application of Multivariate Profit Analysis to an 
Adoption Model of New Agricultural Practices." Ethiopian Journal 
of Development Research, Vol. 11, No. 1 (1975), pp. 43-54. 
Tyler, R. Basic Principles of Curriculum and Instruction. Chicago: 
University of Chicago Press, 1950. 
Van den Ban, Anne Willem. "Locality Group Differences in the Adoption 
of New Farm Practices." Rural Sociology, Vol. XXV, No. 3 
(September 1960), p. 308. 
Vindyarthy, S. G. "Farmers' Incentives and Adoption of Recommended 
Farm Practices in Wheat Crop in Aligarh Incentive Agricultural 
District, India." Ph.D. dissertation, Cornell University, 1967. 
Wesolowsky, George. Multiple Regression and Analysis of Variance: 
An Introduction for Computer Users in Management and Economics. 
New York: John Wiley and Sons, 1976. 
Wilkening, E. A. "Adoption of Improved Farm Practices as Related to 
Family Factors." Research Bulletin No. 183. University of 
Wisconsin (December 1953), pp. 3-46. 
. "A Sociopsychological Approach to the Study of the 
Innovations in Farming." Rural Sociology, Vol. XV, No. 4 
(December 1950), pp. 352-364. 
Wilson, M. C., and Gallup. G. Extension Teaching Methods and Other 
Factors that Influence Adoption of Agricultural and Home 
Economics Practice. Washington: U.S.D.A. Federal Extension 
Service Circular, 495. 
Yong, J. N., and Coleman, A. L. "Neighborhood Norms and the Adoption 
of Farm Practices." Rural Sociology, Vol. XXIV, No. 4 (December 
1959), p. 373. 
APPENDICES 
331 
APPENDIX A 
SUMMARY TABLES 
332 
Table 101a 
Structure of Incentives for Adoption of Improved 
Seed at. •"for-ont Tiir.i', - o a i Jillerent .Levels of A;e 
TYPE INCENTIVES less than 21-30 31-40 41-50 51 or total 20 yrs v ears v e a r s vear s nor ® 
n = 2 
03 
r—1 <D 
Increase in Crop yield 100.0 96.4 100.0 100.0 100.0 99.2 
03 > 
O *rH Reduce Incidence of Crop failure 100.0 32.1 73.7 84.0 66.7 96.7 
C C 
JG V Better quality of Products 50.0 60.7 39.5 56.0 44.4 49.2 
fi a E-* m Early maturing Crops 100.0 92.9 97.4 100.0 92.6 95.8 
Not risky to use it 100.0 25.7 39.5 92.0 96.3 90.3 
i“H 
H 
c 
*H O 
a) t-i to 
CPU 
o aj > 
1-t i3 Tl 
Knowledge of Results 100.0 96.4 100.0 100.0 100.0 100.0 
Availability of Tech, guidance 100.0 96.4 97.4 96.0 92.6 95.3 
aJ q c 
a 3 a; Government Support available 1 00.0 85.7 89.5 88.0 35.2 87.5 3 S o T3 s a W O H-t 
o 
Recommended by Extension Agents 1 00 • 0 96.4 100.0 100.0 100.0 99.2 
Better Price 100.0 96.4 100.0 100.0 100.0 99.2 
Availability of Credit 100.0 89.3 92.1 92.0 81.5 89.2 
rH 03 
aj 03 
Availability of Water 50.0 60.7 55.5 48.0 44 • 4 52.5 
6 > i-t t-4 
a +j O c 
a <v 
Availability of Capital 50.0 85.7 89.5 100.0 88.9 85.0 
Availability of Inputs 50.0 85.7 78.9 92.0 88.9 85.0 
o c Cd >-p Inexpensiveness 100.0 89.3 86.3 84.0 88.9 37.5 
Want more Income 100.0 96.4 100.0 100.0 96.3 98.3 
Increase Labor efficiency 100.0 39.3 47.4 52.0 U • *4. 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF 
MEAN _ F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS ^ 
.7488 1 872 .607 .6581 
c jS 
o 
WITHIN GROUPS 11 5 35.4429 • 3082 
03 
TOTAL 11 9 36.1917 
.4431 •» BETWEEN GROUPS 4 . 3751 • 2188 .941 
• • 
o S WITHIN GROUPS • 26.741 6 • 2325 
•a o 
a o TOTAL 27.6167 
1.2966 3242 1 .598 BETWEEN GROUPS 4 • . 1 7Q 
o’ 
c WITHIN GROUPS 23.3334 • 2029 
a W TOTAL 1 1 9 24.6301 
5.9135 1 . 4784 .211 .9319 BETWEEN GROUPS * 
rH 03 03 5- WITHIN GROUPS 806.0782 
7. 0094 
-P o O O 1 1 Q 811.9917 6- CO 
1 
TOTAL 
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Structure of Disincentives for Adoption of I r.croved Seed 
«. w 
-lirerent ^evels of Age 
Type 
Disincentives 
Less than 
20 vears 
21-30 3 
vears v 
1 • 4 ~ 
ears 
i.1 -;C 
vears 
>1 or 
in e 
total 
:i 
- (n = 1) (n = 6) ( n = 9) (n = 1 3) (-1 = 51 ) ( 
-1 
n = an 
CO 
r-t V 
<d > 
Did not want to use it 0 83.3 38.9 1 00.0 86.3 87.5 
o 
•H V 
c c 
Improved seeds were not good 100.0 33.3 38.9 92.3 96.1 93.3 
- OJ 
o a U c 
Improved seeds were not available 0 33.3 88.9 69.2 62.7 63.3 ►—» More pest problem o 50.0 22.2 23.1 31 .4 30.0 
Less fodder 0 66.7 66.7 33.5 30.4 70.0 
Did not have enough knowledge 
5 CO 
c 
about its use 1 00.0 50.0 33.9 92.3 94.1 90.0 
O CO 33 -r* OJ 
C > Lack of technical guidance 0 33.3 33.9 100.0 96.1 93.3 
1H O -P 4-> -W C Lack of Imowledge of result 0 66.7 66.7 100.0 88.2 85.0 co c a; 
0 3 0 Lack of trust in the 3 9 C TO S >—» 
w a 
c 
Extension Agents 100.0 0 33.3 46.2 72.5 53.7 
Irrigation facilities were 
not available on farm 100.0 33.3 66.7 92.3 96.1 37.5 
Credit were not available 100.0 66.7 44 • 4 30.3 52.9 50.0 
More labor required 100.0 33.3 22.2 23.1 27.5 27.5 
J s 
o > No real benefit 0 33.3 5 5.6 38.5 30.4 70.0 
s J 
o c Require watching 0 16.7 33.3 30.3 49.0 41 .3 a o 
o o 
o c W M 
Lack of Capital 0 83.3 77.3 92.3 98.0 92.5 
Expensiveness 0 33.5 77.8 53.3 72.5 70.0 
1 
ANALYSIS OF VARIANCE 
Type SOURCES D.F SUM Uf SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
c 3TWEEN GROUPS 4 2.1186 . 5296 2 .208 .0761 
o WITHIN GROUPS 75 ' 7.9914 .2399 
O TOTAL 79 2C.1100 
o45 
BETWEEN GROUPS 4 3.4324 . 3531 2 .91 0 .0270 
o E 
3 E WITHIN GROUPS 75 22.1145 .2949 
T3 O 
w a TOTAL 79 25.5469 
6 BETWEEN GROUPS 4 3.0374 .7594 3 .833 .0069 
C 
o WITHIN GROUPS 75 14.3532 .1981 
Ed TOTAL 79 17.3957 
'H O 
33 J-. BETWEEN GROUPS 3 60.7539 20.2530 1 .637 . 1877 
P O 
o o 
£h CO 
WITHIN GROUPS 76 939.9911 12.3633 
TOTAL . 79 1 000.7500 
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Structure of Incentives for Adoption of Ircroved Seeds 
At Different Levels of Education JiiiCi cu u bBvsis oi Education 
TYPE INCENTIVES illit- pri- rid- nigh above total 
terate nary die school high 
(n=7) (n=20) (n=l6) (n=35) (n=42)( n = 1 2 0) 
CO Increase in Crop yield 1 00.0 100.0 100.0 97.1 100.0 99.2 
rH <D Cd > O -H Reduce Incidence of Crop failure 85.7 70.0 87.5 30.0 71.61 76.7 
•H +J 
G G 
x: a; Better quality of Products 28.6 70.0 43.3 57.1 38.1 49.2 
o a 
v c £-* hH Early maturing Crops 71.4 100.0 100.0 97.1 95.2 95.3 
Not risky to use it 100.0 95.0 37.5 33.6 90.5 90.3 
rH 
oS 33 
G 
rH O 
aJ h m 
G <D 
Knowledge of Results 100.0 100.0 200.0 97.1 97.6 95.3 
O aj > 
•h a *h 
H> *H 
Availability of Tech, guidance 85.7 90.0 100.0 97.1 97.6 95.8 
33 G G 
o 3 <u Government Support available 85.7 90.0 87.5 82.9 90.5 37.5 
t3 e c Cd O w 
u 
Recommended by Extension Agents 100.0 100.0 100.0 97.1 100.0 99.2 
Better Price 100.0 100.0 100.0 97.1 100.0 99.2 
Availability of Credit 85.7 90.0 100.0 30.0 92.9 39.2 
rH CO Availability of Water 0 65.0 50.0 60.0 50.0 52.5 
03 03 O > 
•H *rH Availability of Capital 100.0 95.0 93.3 94.3 81 .0 90.0 
S -P 
o c C (U Availability of Inputs 85.7 90.0 87.5 35.7 81 .0 85.0 
o o 
o a W >-t Inexpensiveness 
100.0 85.0 75.0 8 5.7 92.9 87.5 
Want more Income 100.0 95.0 100.0 97.1 100.0 98.3 
Increase Labor efficiency 14.3 60.0 56.3 54.3 52.4 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. bQUARiilb SQUARE 
BETWEEN GROUPS 4 1.5043 .3761 1 .247 .2952 
c j= 
o WITHIN GROUPS 1 15 34.6874 .3016 OJ 
TOTAL 1 19 36.1917 
BETWEEN GROUPS 4 .6605 .1651 .704 . 5905 
• • 
O S G § WITHIN GROUPS 1 15 26.9562 .2344 ■a o 
ca a TOTAL 1 19 27.6167 
.1959 .945 .4408 BETWEEN GROUPS 4 .7836 
o 
c WITHIN GROUPS 1 15 23.3464 .2074 
a Ed 
• 
TOTAL 1 1 9 24.6301 
16.2666 4.0666 . 588 .6722 BETWEEN GROUPS 4 
rH <D 
aj H WITHIN GROUPS 1 15 795.7251 6.9193 
0 O E-* cn 
1 
TOTAL 1 19 311.9917 
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Structure of 
At ^!incentives ^cr Adoption of Improved Uiierent -evels of Education Seed 
TYPE Disincentives illit- pri- mid- high above tota L 
erate ’nary die school hi zh 
(n=44) ( n = 23) (n=2) (n = 6) (n=5)( n = 39) 
03 
Did not vant to use it 88.6 87.0 100.0 100.0 60.0 87.5 
> 
O -H 
Improved seeds were not good 100.0 91.3 1 00.0 100.0 40.0 93.8 
c c 
-G V Improved seeds were not available 61 . 4 69.6 50.0 1 00.0 20.0 63.8 
<D C £-• HH More pest problem 31 .8 21 .7 50.0 33.3 40.0 30.0 
Less fodder 65.9 37.0 50.0 50.0 60.0 70.0 
pH Did not have enough knowledge 
®JJ 3] C 
rH O 
about its use 95.5 91 .3 50.0 100.0 40.0 90.0 
33 T* aj S -P 4) 
O 03 > 
Lack of technical guidance 95.5 95.7 1 00.0 100.0 60.0 93.8 
•HOT* 4-> *rH QJ 
aJ C C o 3 <u 3 a cj 
Lack of knowledge of result 86.4 91.3 50.0 83.3 60.0 85.0 
Lack of trust in the 
'o a c 
Ed O M 
O 
Extension Agents 68.2 56.5 0 66.7 0 58.7 
Irrigation facilities were 
not available on farm 95.5 87.0 0 100.0 40.0 37.5 
r-j 03 Credit were not available 52.3 47.8 50.0 33.3 60.0 50.0 
o > 
*»H 
a ^ 
More labor required 27.3 26.1 50.0 33.3 20.0 27.5 
o c 
C 4) 
o o 
No real benefit 
Require watching 
68.2 82.6 100.0 33.3 60.0 70.0 
CJ G 
W hh 45.5 43.5 0 16.7 40.0 41 .3 
Lack of Capital 95.5 100.0 100.0 66.7 60.0 92.5 
Expensiveness 63.6 78.3 100.0 83.3 60.0 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
• 
BETWEEN GROUPS 4 1.8733 • 4683 1 .926 .1148 
c 
J3 
u 
WITHIN GROUPS 75 18.2367 • 2432 
V 
6-i TOTAL 79 20.1100 
•a BETWEEN GROUPS 4 4.9287 1 . 2322 4.482 .0027 
• • 
o a 
3 a 
WITHIN GROUPS 75 20.6182 2749 
"3 O 
Cd O TOTAL 79 25.5469 
# BETWEEN GROUPS 4 3.2092 • 8023 4.097 .0047 
O 
a 
o 
WITHIN GROUPS 75 14.6864 . 1 958 
o 
W TOTAL 79 17.8957 
BETWEEN GROUPS 4 77.9839 14. 4960 1.585 .1372 
ph u 
a) u 
4J O 
WITHIN GROUPS 75 922.7661 12. 3035 
o o 
e- cn 
1 
TOTAL 79 1000.7500 
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Structure of Incentives for Adooti on of I.?. proved Seed At Diiferent Levels of Experience 
TYPE INCENTIVES ^6 
ss tr.an 5-9 ! u -1 5— 1 C - -cU over total years yrs. years years 20 
(n=9) (n=34) (n=26) (n=18) (n=33) (n=120 
cn 
r—i <D 
cd > 
o iH 
Increase in Crop yield 1 00.0 97.1 100.0 100.0 100.0 99.2 
Reduce Incidence of Crop failureOO.O 73.5 76.9 83.3 69.7 76.7 
c c 
-C 1) Better quality of Products 55.6 50.0 42.8 61.6 45.5 49.2 
CD a 6-» H4 Early maturing Crops 100.0 91 .2 100.0 100.0 93.9 95.3 
Not risky to use it 100.0 88.2 30.3 94.4 97.0 90.3 
M 
=a cd 
a 
m o 
cd m co 
C -P <u 
Knowledge of Results 100.0 97.1 100.0 1 00.0 100.0 99.2 
O cd > 
•H O *H 
-P -p 
Availability of Tech, guidance 100.0 94.1 100.0 100.0 90.9 95.8 
cd q c 
o q <d Government Support available 100.0 79.4 1C0.0 83.3 34.3 87.5 
'Ode 
MOM 
u 
Recommended by Extension Agents'! 00.0 97.1 1 00.0 100.0 100.0 99.2 
Better Price 100.0 97.1 100.0 100.0 100.0 99.2 
Availability of Credit 100.0 82.4 100.0 94.4 31 .3 39.2 
H CO Availability of Water 55.6 52.9 53.3 55.6 43.5 52.5 
o > 
iH iH Availability of Capital 66.7 82.4 100.0 100.0 90.9 90.0 
S +j 
o c 
c <u Availability of Inputs 66.7 73.5 96.2 94.4 37.9 85.0 
O a 
o c 
M M Inexpensivenes s 100.0 76.5 76.2 83.3 90.9 87.5 
Want more Income 100.0 97.1 100.0 100.0 97.2 98.3 
Increase Labor efficiency 88.9 61 .8 34.6 50.0 48.5 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
. BETWEEN GROUPS 4 1.0649 .2662 .872 .4334 
c £ 
CJ 
WITHIN GROUPS 115 35.1268 . 3055 
<D 
TOTAL 11 9 36.1917 
•a BETWEEN GROUPS 4 .6799 .1700 .726 . 5762 
• • 
rj S 
3 S WITHIN GROUPS 115 26.9368 .2342 
T3 O 
W O TOTAL 11 9 27.6167 
. 0672 BETWEEN GROUPS 4 1.7928 .4432 2.257 
6 
c 
o 
WITHIN GROUPS 115 22.3372 .1986 
o 
W TOTAL 119 24.6301 
7.6660 1 .128 .3467 BETWEEN GROUPS 4 30.6640 
rH <D 
cd U WITHIN GROUPS 115 781.3276 6.7942 
o 6 
e-i cn TOTAL 119 811.9917 
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Table 103b 
structure of Disincentives for Adoption of 
-At Different Levels of Experience 
Inproved Seed 
TYPE Disincentives Less than 
5 vears 
5-9 10-15 
vrs vears 
16-20 over 
20 
total 
(n = 2) (n=6) (n=R) ( n = L ) 
03 Did not want to use it 1 00.0 83.3 75.0 100.0 88.3 87> 
aJ > O •H p 
Improved seeds were not good 100.0 83.3 75.0 100.0 96.7 93.3 
c c 
-G V 
Improved seeds vere not available 50.0 50.0 75.0 75.0 63.3 63.8 (U c 
c-» M More pest problem 50.0 33.3 37.5 0 30.0 30.0 
Less fodder 50.0 83.3 75.0 25.0 71.7 70.0 
rH Did not have enough knowledge 
50.0 66.7 37.5 «£3 Cd G 
O 
about its use 1 00.0 93.3 90.0 
cd -H CO C P <D 
O aJ > 
Lack of technical guidance 100.0 83.3 75.0 100.0 96.7 93.3 
•H O *H P -H +J 03 C C <j 3 <u 3 i o 
Lack of knowledge of result 50.0 83.3 50.0 100.0 90.0 85.2 
Lack of trust in the 
t3 a c H O M 
o 
Extension Agents 0 0 37.5 1 00.0 66.7 58.7 
Irrigation facilities were 
not available on farm 0 50.0 75.0 100.0 95.0 87.5 
rH 03 Credit were not available 50.0 83.3 50.0 25.0 48.3 50.0 tS <U 
o > 
•H *»H More labor required 50.0 16.7 50.0 0 26.7 27.5 a 
O G 
C <U 
o a 
No real benefit 
.Require watching 
100.0 83.3 62.5 50.0 70.0 70.0 
o c 
W M 0 33.3 50.0 50.0 41 .7 41.3 
Lack of Capital 100.0 83.3 75.0 75.0 96.7 92.5 
Expensiveness 100.0 83.3 62.5 100.0 66.7 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF mean v RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 4 1 .5927 .3982 1 .613 .1799 
c 
& 
u 
WITHIN GROUPS 75 18.5173 .2469 
13 
TOTAL 79 20.1100 
•a BETWEEN GROUPS 4 2.2542 .5635 1 .81 5 .1349 
• • 
a s 
3 S WITHIN GROUPS 75 23.2927 .3106 
73 0 
Cd O TOTAL 79 25.5469 
. BETWEEN GROUPS 4 1.3458 .3365 1 .525 .2036 
O 
c 
o 
WITHIN GROUPS 75 16.5498 .2207 
CJ 
w TOTAL 79 17.8957 
BETWEEN GROUPS 4 9.3929 2.3482 .178 .9493 
rH 03 
03 U ■P o WITHIN GROUPS 75 991.3571 13.2181 
o o 
e- cn 
1 
TOTAL 79 1000.7500 
Table 104a 
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Structure of Incentives for Adoption of In 
Seed ’.'Jith and Without an Off-Farm Job 
oroved 
TYPE INCENTIVES Without off- 
farm job 
with 
f ara 
oit- 
j ob 
total 
:n=105) (n = 1 5 (n=120; 
03 
rH y 
al > O -p 
■H +J 
c c 
s, <u 
y y 
<0 c 
e-> m 
rH 
«>2J aJ 
a 
rH o 
aJ •H 03 
c -p a; 
o aJ > 
t-* CJ *w 
-p •p -p 
cd g a 
a 3 <u 
3 i cj 
T3 s C 
M O W 
a 
r-f 01 
ai <u 
y > 
•rt -H 
a +j 
o c c <u 
o o y c W M 
Increase in Crop yield 100.0 93.3 99.2 
Reduce Incidence of Crop failure 76.2 80.0 76.7 
Better quality of Products 46.7 66.7 49.2 
Early maturing Crops 97.1 86.7 95.8 
Not risky to use it 90.5 93.3 90.8 
Knowledge of Results 1 00.0 93.3 99.2 
Availability of Tech, guidance 96.2 93.3 95.8 
Government Support available 87.6 86.7 87.5 
Recommended by Extension Agents 89.5 86.7 89.2 
Better Price 100.0 93.3 99.2 
Availability of Credit 100.0 93.3 99.2 
Availability of Water 50.5 66.7 52.5 
Availability of Capital 91.4 80.0 90.0 
Availability of Inputs 85.7 80.0 85.0 
Inexpensivenes s 86.7 93.3 87.5 
Want more Income 99.0 73.3 52.5 
Increase Labor efficiency 49.5 73.3 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 1 .0058 o
 
o
 
VX
l 00
 
.019 .8912 
c 
sz 
a 
WITHIN GROUPS 118 36.1859 .3067 
TOTAL 119 36.1917 
•* BETWEEN GROUPS 1 .0107 .0107 .046 .8309 
• • 
CJ S 3 s WITHIN GROUPS 11 8 27.6060 .2339 
T3 O 
a o TOTAL 119 27.6167 
BETWEEN GROUPS 1 .0116 .0116 .056 .31 38 
6 
a 
o 
WITHIN GROUPS 118 24.6185 .2086 
cj 
a TOTAL 119 24.6301 
.103 .7439 BETWEEN GROUPS 1 . 7080 .7080 
rH V 
d u 
■P o WITHIN GROUPS 113 
811.2837 6.8753 
O CJ 
£-* CA TOTAL 114 811.9917 
Table 10*»b 
339 
Structure Sf + Ei!iSC??iiVe! -id°ption of Improved Seed 
.iith and Without Off-rarni Jobs 
TYPE Disincentives Without off farm job with off- farm job 
total 
(n=30) (n-50) (n-80) 
03 Did not want to use it 83.3 90.0 37.5 
03 > 
a T* Improved seeds were not good 96.7 92.0 93.3 
c c JS <v Improved seeds were not available 70.0 60.0 63.3 cj o (1) c 
C-* HH 
More pest problem 30.0 30.0 30.0 
Less fodder 
knowledge 
73.3 63.0 70.0 
l-H Did not have enough 
oH 33 
c 
rH O 
about its use 86.7 92.0 90.0 
cd -h tn S -P <U 
O S3 > 
Lack of technical guidance 90.0 96.0 93.3 
—l O -H 
•(-> iH *3 
u s c 
Lack of knowledge of result 80.0 38.0 85.0 
a 3 v 3 § CJ Lack of trust in the t3 a s 
W OH 
o 
Extension Agents 76.7 48.0 53.7 
Irrigation facilities were 
not available on farm 93.3 84.0 37.5 
rH 09 Credit were not available 50.0 50.0 50.0 
CJ > More labor required 26.7 28.0 27.5 6 -4-> 
O C 
C 1) 0 o 
No real, benefit 76.7 66.0 70.0 
cj c M HH Require watching 53.3 34.0 41 .3 
Lack of Capital 83.3 98.0 92.5 
Expensiveness 80.0 64.0 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 1 .0001 .0001 .001 
.9819 
c j3 
o WITHIN GROUPS 78 20.1099 .2578 1) fr« TOTAL 79 20.1100 
WJ BETWEEN GROUPS 1 .3852 .3852 1.194 .2779 
• • O S 3 a WITHIN GROUPS 78 25.1617 .3226 T3 0 M a TOTAL 79 25.5469 
BETWEEN GROUPS 1 . 5328 .5328 2.394 .1259 
O 
c 
o WITHIN GROUPS 78 17.3629 .2226 CJ 
w TOTAL 79 17.8957 
BETWEEN GROUPS 1 .0211 .0211 .002 .9677 
ft <u 31 t. P o WITHIN GROUPS 78 1000.7289 12.3299 0 CJ &« cn 
i 
TOTAL 79 1000.7500 
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Table 105a 
Structure of Incentives for 
Seed '.Under Different 
Adoption 
Levels of 
of Improved 
Income 
INCENTIVES Less than $801- 
$800 999 
$1000- 
1 500 
over 
1 500 
total 
( n = 9) (n=63) (n=29) (n-19) (n=120) 
Increase in Crop yield 100.0 98.4 100.0 100.0 99.2 
Reduce Incidence of Crop failure 77.8 68.3 74.3 100.0 76.7 
Better quality of Products 44.4 39.7 58.6 68.4 49.2 
Early maturing Crops 88.4 43.7 100.0 100.0 95.3 
Not risky to use it 88.9 38.9 93.1 94.7 90.8 
Knowledge of Results 1 00.0 98.4 100.0 100.0 99.2 
Availability of Tech, guidance 100.0 93.7 96.6 100.0 95.8 
Government Support available 66.7 84.1 '93.1 100.0 37.5 
Recommended by Extension Agents 100.0 98.4 1 00.0 100.0 99.2 
Better Price 100.0 98.4 100.0 100.0 99.2 
Availability of Credit *100.0 35.7 36.2 100.0 89.2 
Availability of Water 55.6 38.1 62.1 84.2 52.5 
Availability of Capital 77.8 88.4 39.7 100.0 90.0 
Availability of Inputs 66.7 84.1 89.7 89.5 35.0 
Inexpensivenes s 88.9 84.1 89.7 94.7 87.5 
Want more Income 1 00.0 98.4 100.0 94.7 98.3 
Increase Labor efficiency 77.8 38.1 55.2 84.2 52.5 
TYPE 
01 
r-l <U 
ca > U 
•p -P 
C C ■C V o « 
<D C M 
■a al 
c 
H O 
c -p m 
O al > 
P O -p 
■p -P 
al - 
o 
3 T3 M 
S c 3 « 
o o 
<H CQ 
al <u 
o > 
■P *p 
a -p 
o c 
c <u o o O c 
w M 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 3 2.7108 .9036 3.131 .0234 
c 
a WITHIN GROUPS 116 33.4809 .2886 
<u E-i TOTAL 119 36.1917 
1.6794 . 5598 2.504 .0627 •a BETWEEN GROUPS 3 
• • 
o s WITHIN GROUPS 116 25.9372 .2236 
T3 O 
a o TOTAL 11 9 27.6167 
.9078 .3026 1 .480 .2237 BETWEEN GROUPS 3 
o’ GROUPS 116 23.7223 .2045 c WITHIN o 
o 
TOTAL 119 
24.6301 
a 
29.3823 4.709 .0039 38.1468 BETWEEN GROUPS 3 
rH 1) 
al U WITHIN GROUPS 116 723.8449 6.2400 
O O 
cn TOTAL 119 311 .9917 
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Table 105b 
Structure of disincentive3 for Adoption of Improved Seed 
Under Different Levels of Income 
TYPE Disincentives Less than 3801 - $1000- over total $800 999 1 500 $1 500 
(n=19) (n=50) (n=8) (n=2) (n=7Q) 
OJ Did not want to use it 100.0 88.0 75.0 50.0 88.6 03 > 
O -H 
Improved seeds were not good 1 00.0 94.0 37.5 50.0 93.7 
C G 
JS a) Improved seeds were not available 78.Q 62.0 37.5 100.0 64.6 (U G 
E-I HH 
More pest problem 15.8 36.0 25.0 50.0 30.4 
Less fodder 
knowledge 
31 .6 84.0 75.0 100.0 70.9 
rH Did not have enough 
s H o 
about its use 
100.0 90.0 62.5 100.0 89.9 
C -M 4) 
O aJ > Lack of technical guidance 100.0 96.0 75.0 1 00.0 94.9 
**H CJ *»H 
P -H+J 
o3 g c 
o 3 <u 
3 g o 
Lack of knowledge of result 
1 00.0 82.0 75.0 100.0 86.1 
Lack of trust in the 
•a 3 c 
M O M 
o 
Extension Agents 57.9 58.0 62.5 50.0 58.2 
Irrigation facilities were 
not available on farm 100.0 84.0 75.0 1 00.0 87.3 
rH a) Credit were not available 36.8 56.0 25.0 100.0 49.4 
a) v 
a > More labor required 15.8 30.0 25.0 50.0 26.6 
a +j 
o c 
c <u 
o o 
No real benefit 
Require watching 
21 .1 36.0 87.5 100.0 70.9 
O G 
W HH 15.8 50.0 37.5 100.0 41 .3 
Lack of Capital 89.5 96.0 87.5 100.0 93.7 
Expensiveness 42.1 82.0 62.5 1 00.0 70.9 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
• 
BETWEEN GROUPS 3 1.0276 .3425 1 .403 .2485 
c 
-C 
o 
WITHIN GROUPS 75 18.3071 .2441 
<u 
Eh TOTAL 78 19.3347 
•a BETWEEN GROUPS 3- 5.5416 1.8472 7.319 .0002 
a s 
3 s WITHIN GROUPS 75 18.9283 .2524 
T3 0 
w u TOTAL 78 24.4699 
BETWEEN GROUPS 3 1.4831 .4944 2.282 .0860 
o' 
s 
o 
WITHIN GROUPS 75 16.2461 . 21 66 
o 
Cx3 TOTAL 78 17.7293 
BETWEEN GROUPS 3 67.2434 22.4145 1 .825 .1498 
rH <U 
33 
^ O 
WITHIN GROUPS 75 933.5066 12.2830 
o u 
E-* CO 
1 
TOTAL 78 1000.7500 
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Table 10 6 a 
Structure of Incentives for Adoo 
oeea under Different Levels of 
tion o 
Size 
f Improved 
of Farm 
INCENTIVES 3-5 
acres 
6-9 
acres 
10-15 
acres 
16 or core 
acres 
total 
(n=30) (n=43) (n=12) (n=3 5 ) (n= 1 2 
Increase in Crop yield 96.7 100.0 100.0 100.0 99.2 
Reduce Incidence of Crop failur«0.0 79.1 83.3 85.7 76.7 
Better quality of Products 16.7 60.5 58.3 60.0 49.2 
Early maturing Crops 86.7 97.7 100.0 100.0 95.3 
Not risky to use it 83.3 90.7 100.0 94.3 90.3 
Knowledge of Results 96.7 100.0 100.0 100.0 99.2 
Availability of Tech, guidance 90.0 100.0 91 .7 97.1 95.8 
Government Support available 80.0 95.3 75.0 sa. 6 37.5 
Recommended by Extension Agents96.7 100.0 100.0 100.0 99.2 
Better Price 96.7 100.0 100.0 100.0 99.2 
Availability of Credit 90.0 88.4 91 .7 88.6 89.2 
Availability of Water 30.0 53.5 41 .7 74.3 52.5 
Availability of Capital 80.0 93.0 91 .7 94.3 90.0 
Availability of Inputs 66.7 93.0 91 .7 88.6 85.0 
Inexpensivenes s 76.7 86.0 100.0 94.3 37.5 
Want more Income 96.7 1 00.0 100.0 97.1 98.3 
Increase Labor efficiency 36.7 53.5 50.0 65.7 52/5 
TYPE 
01 
rH 1) 
cd > 
O -H 
•H +J 
a c jz <u 
o o 
<u c Eh m 
rH 
oH <U 
c 
r—i o 
cd •»H cn 
c P <u 
o cd > 
iH O tH 
•P •P -P 
cd c; e 
CJ 3 a; 
3 9 a 
a c 
w O w 
O 
rH 01 
cd <D O > 
tH 
S -P 
o c C <U 
o o 
O c W HH 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
BETWEEN GROUPS 3 5.0635 1.6878 6.290 .0005 
c 
3 
a 
WITHIN GROUPS 116 13.1281 .2683 
V 
TOTAL 119 36.1910 
•8 BETWEEN GROUPS 3 1.7496 . 5832 2.61 5 .0544 
o s 
3 c WITHIN GROUPS 11 6 25.3670 .2230 ■a o 
Cd U TOTAL 11 9 27.6167 
BETWEEN GROUPS 3 2.2293 .7431 3.848 .011 4 
6 
c 
o WITHIN GROUPS 116 22.4008 .1931 
a 
u TOTAL 119 24.6301 
39.2923 6.567 .0004 BETWEEN GROUPS 3 117.8918 
iH 4J 
3) U WITHIN GROUPS 116 694.0998 5.9836 
o a 
6-» CO TOTAL 119 811 .9917 
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Table 106b 
ructure of Disincentives for 
At Different Levels of 
Adoption of Improved 
Size of Farms 
Seed 
TYPE Disincentives Less than 
2 acres 
3-5 6-9 
acres acres 
1 0-1 5 
acres 
1 6 or lotal 
more 
(n = 2) (n=12) (n=38)( n = 1 4) (n= 1 L'i n =60 J 
cn 
Did not vant to use it 50.0 100.0 81.6 92.9 92.9 87.5 
03 > 
O T* iH +) 
Improved seeds were not good 100.0 100.0 92.1 85.7 100.0 93.8 
c c 
-C <U 
Improved seeds were not available 50.0 33.3 60.5 57.1 64.3 63.8 
0) G £-• hh More -pest problem 50.0 41.7 18.4 28.6 50.0 30.0 
Less fodder 50.0 91.7 60.5 57.1 42.9 70.0 
r-H Did not have enough knowledge 
c 
H O 
about its use 100.0 91.7 89.5 85.7 92.9 90.0 
C +J 0) 
O 03 > 
Lack of technical guidance 50.0 100.0 92.1 92.9 100.0 93.3 
*»H O i-» 
-H +3 
o3 q c 
O 3 <D 
3 § a 
Lack of knowledge of result 50.0 66.7 86.3 92.9 92.9 85.0 
Lack of trust in the 
'a a c ta o w 
o 
Extension Agents 100.0 50.0 60.5 21.4 92.9 58.7 
Irrigation facilities were 
not available on farm 100.0 83.3 86.8 85.7 92.9 37.5 
r-i CO Credit were not available 50.0 58.3 44.7 57.1 50.0 50.0 
a > 
•H 
g +j 
More labor required 1 00.0 33.3 18.4 28.6 35.7 27 i 5 
o c 
C <U 
No real benefit 50.0 91.7 65.3 50.0 85.7 70.0 
y s 
« 1-1 
Require watching 50.0 50.0 31.6 28.6 71 .4 41 .3 
Lack of Capital 50.0 100.0 89.5 92.9 100.0 92.5 
Expensiveness 50.0 91.7 65.3 50.0 85.7 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN v RATIO F PROB. SQUARES SQUARE 
# BETWEEN GROUPS 4 2.0869 .5217 2 .171 
.0804 
c 
JS 
o 
WITHIN GROUPS 75 18.0231 .2403 
0) 
6h TOTAL 79 20.1100 
•45 BETWEEN GROUPS 4 1.5835 .3959 1 .239 .301 7 
• • 
a £ 
3 £ 
WITHIN GROUPS 75 23.9633 .3195 
T3 O 
a u TOTAL 79 25.5469 
BETWEEN GROUPS 4 1.7531 .4383 2 .036 .0978 
o 
c 
o 
WITHIN GROUPS 75 16.1425 .21 52 
o 
w TOTAL 79 17.8957 
BETWEEN GROUPS 4 158.0453 39.5113 3 .516 .011 0 
-4 (U 
3) U 
Jj o WITHIN GROUPS 75 842.7047 11.2361 
o y 
Eh M 
1 
TOTAL 79 1000.7500 
Table 107a 
344 
Structure of Incentives for Adootion of Improved 
Seed at Different Levels of Access to Market 
TYPE INCENTIVES low tedium high total 
(n=26) (n=84) (n=10) (n=120) 
0] 
rH 1) 
cd > 
a th 
Increase in Cr^p yield 96.2 100.0 100.0 99.2 
Reduce Incidence of Crop failure 76.9 77.4 70.0 76.7 
■H P 
a a 
J3 4) Better quality of Products 34.6 51 .2 70.0 49.2 
<u a 
Eh M Early maturing Crops 34.6 98.3 100.0 95.3 
Not risky to use it 76.9 94.0 100.0 90.3 
rH 3J 
G 
*-t o 
CtJ *H 01 
C -P 41 
O 3) > 
1-t O IH 
Knowledge of Results 96.2 1 00.0 100.0 99.2 
Availability of Tech, guidance 92.3 96.4 100.0 95.8 
-P T-l -P dec 
o 3 <D Government Support available 73.1 90.5 100.0 87.5 
'O S C 
W O M 
U 
Recommended by Extension Agents 96.2 100.0 100.0 99.2 
Better Price 96.2 100.0 100.0 99.2 
Availability of Credit . 73.1 92.9 100.0 89.2 
rH CQ Availability of Water 38.5 56.0 60.0 52.5 
o > 
•H *H Availability of Capital 92.3 89.3 90.0 90.0 S -p 
o c 
C 41 Availability of Inputs 73.1 38.1 90.0 85.0 
o o 
o a 
W M Inexpensi venes s 76.9 89.3 100.0 37.5 
Want more Income 96.1 98.8 100.0 98.3 
Increase Labor efficiency 26.9 58.3 70.0 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
BETWEEN GROUPS 2 2.4634 1 .3217 4.273 . 01 62 
a 
xs WITHIN GROUPS 11 7 33.7282 .2883 
V 
TOTAL 119 36.1916 
•a BETWEEN GROUPS 2 1.6668 .8334 3.758 .0262 
o a WITHIN GROUPS 117 25.9499 .2218 
T3 O 
w a TOTAL 119 27.6167 
2.961 . 0557 BETWEEN GROUPS 2 1.1865 . 5932 
6 
c 
o WITHIN GROUPS 117 23.4436 .2004 
a W TOTAL 119 24.6301 
32.4929 5.089 .0076 BETWEEN GROUPS 2 64.9849 
rH 0) 
a) u WITHIN GROUPS 117 747.0068 6.3847 
o o 
e* cn 
1 
TOTAL 119 811 .9917 
Table 10Tb 
345 
Structure of Disincentives for Adoption of Improved Seed 
st uiiierent ^evels oi Access to Market 
TYPE Disincentives Low medium high total 
(n=28) ( n = 47) (n = 5) (n=30) 
GQ Did not want to use it 96.4 80.9 1 00.0 87.5 
cd > 
o *h i-» 4J 
Improved seeds were not good 100 JD 91.5 80.0 93.8 
C C 
-G <D 
Improved seeds were not available 71.^ 57.4 80.0 63.3 
<u G &-» More pest problem 
Less fodder 
35.7 
60.7 
25.5 
74.5 
40.0 30.0 
30.0 70.0 
Did not have enough knowledge 
<*8 as 
c O about its use 96.4 85.1 100.0 9 O’.0 
aj aj 
a +j 4) O a) > Lack of technical guidance 96.4 91 .5 100.0 93.3 
t* O «H 
•P *H -p OS c c 
0 3 0; 3 g y 
Lack of knowledge of result 92.9 78.7 1 00.0 85.0 
Lack of trust in the 
'o a c M O (-H 
u 
Extension Agents 39.3 76.6 0 58.7 
Irrigation facilities were 
not available on farm 85.7 87.2 1 00.0 37.5 
fH CD 
0) <u Credit were not available 50.0 46.8 80.0 50.0 
6 > 
a p 
More labor required 35.7 19.1 60.0 27.5 
O G G 0) No real benefit 53.6 78.7 80.0 70.0 
6 c 
W hH 
Require watching 39.3 44.7 20.0 41 .3 
Lack of Capital 92.9 91.5 100.0 92.5 
Expensiveness 64.3 72.3 80.0 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES MEAH F ratio SQUARE F RATI° F PROB. 
BETWEEN GROUPS 2 
.3494 • 1747 .681 . 5092 
G is 
o 
WITHIN GROUPS 77 19.7606 • 2566 
<v 
& TOTAL 79 20.1100 
•8 BETWEEN GROUPS 2 .5678. . 2839 .875 .4209 
o a 
3 a 
WITHIN GROUPS 77 24.9791 . 3244 
T3 o 
a o TOTAL 79 25.5469 
# BETWEEN GROUPS 2 .2840 . 1420 .621 . 5402 
o 
c 
o 
WITHIN GROUPS 77 17.6117 . 2287 
o 
w TOTAL 79 17.8957 
BETWEEN GROUPS 2 • 1.5708 . 7854 .061 .9413 
r-t 4) 
3) S- 
-P O 
WITHIN GROUPS 77 999.1792 12. 9764 
O O 
&-< w 
1 
TOTAL 79 1000.7500 
Table 108a 346 
Structure of Incentives for Adopt ion of I nproved 
seed at uiiferent Level 3 of A c c ess to C reait 
TYPE INCENTIVES "one low tedium high total 
(n = 3) (n=16) (n=64) (a-37) (r.*120) 
cn 
r-» OJ 
Increase in Crop yield 1 00.0 100.0 98.4 100.0 99.2 
cd > 
O Reduce Incidence of Crop failure66.7 75.0 75.0 81 .1 76.7 
a c 
JS 1) Better quality of Products 33.3 75.0 40.6 54.1 49.2 
<D C Eh M Early maturing Crops 200.0 200.0 95.3 94.6 95.8 
Not risicy to use it 100.0 100.0 89.1 39.2 90.3 
rH 
*a 3] 
G 
•H O 
cd -H 03 
C -P 0) 
Knowledge of Results 100.0 100.0 99.4 1C0.0 99.2 
O 03 > 
*»H O *»H Availability of Tech, guidance 100.0 100.0 93.8 97.3 95.8 
cd C G 
cj 3 <u Government Support available 100.0 81.3 82.8 97.3 87.5 
13 1 C 
W O M 
o 
Recommended by Extension Agents'! 00.0 1 00.0 98.4 100.0 99.2 
Better Price 100.0 100.0 98.4 100.0 99.2 
Availability of Credit 66.7 87.5 84.4 100.0 89.2 
iH 03 
03 <V 
Availability of Water 33.3 
0 
62.5 53.1 48.6 52.5 
O > 
•H iH 
a -p 
o C 
G OJ 
Availability of Capital 100.0 85.9 1 CO.O 90.0 
Availability of Inputs 33.3 100.0 79.7 91 .9 85.0 
O CJ 
cj s 
W M Inexpensivenes s 100.0 93.3 82.8 91 .9 87.5 
Want more Income 100.0 100.0 96.4 100.0 98.3 
Increase Labor efficiency 66.7 68.8 50.0 48.6 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF MEAN F RATIO F PROB. 
SQUARES SQUARE 
BETWEEN GROUPS 3 1 .1331 .3777 1 .250 .2951 
s 
3 
o 
WITHIN GROUPS 11 6 35 .0586 .3022 
0) 
Eh TOTAL 119 36. .1917 
.2800 PS BETWEEN GROUPS 3 .9353 .3118 1.355 
• • 
o a 3 S WITHIN GROUPS 11 6 
26 .6813 .2350 
T3 O 
M CJ TOTAL 119 27 
1 
.6167 
.9932 . 6644 3.405 .0201 BETWEEN GROUPS 
6 
S WITEIN GROUPS 1 1 6 22 .6368 .1951 
a 
Ed TOTAL 
BETWEEN GROUPS 
24 
45 
.6301 
.4297 15.1432 2.292 .0818 
rH <U 
cd s* WITHIN GROUPS 1 1 6 766 
.5620 6.6083 
■P o 
O a 119 311 .9917 6" CO 
1 
TOTAL 
Table 10 8b 
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Structure of Disincentives 
At Different Levels for Adoption of Improved Seed oi Access to Credit 
TYPE Disincentives None low medium high total 
(n=26) (n=32)(n=15) (a-7) (n=80) 
cn 
Did not want to use it 100.0 87.5 60.0 100.0 87.5 
<d > 
O -TH Improved seeds were not good 100.0 96.9 73.3 100.0 93.3 
C G 
JS <u Improved seeds were not available 73,1 50.0 60.0 100.0 63.3 
0) c E-* W More pest problem 15.4 31.3 46.7 42.9 30.0 
Less fodder 34.6 93.3 66.7 100.0 70.0 
Did not have enough knowledge 
c 
o 
a) -H !0 
G -P 0) 
o cd > 
about its use 
Lack of technical guidance 
100.0 
1 00.0 
84.4 
93.8 
80.0 
80.0 
100.0 
100.0 
90.0 
93.3 
P -H 4J 
33 g g 
cj 3 <y 
3 S U 
Lack of knowledge of result 100.0 84.4 66.7 71 .4 85.0 
Lack of trust in the 
T3 3 C 
Cd O M 
u 
Extension Agents 53.3 56.3 66.7 71 .4 53.7 
Irrigation facilities were 
not available on farm 96.2 78.1 86.7 100.0 87.5 
rH 03 
cd <U 
Credit were not available 30.8 53.1 66.7 71.4 50.0 
u > 
tH 
a +j 
More labor required 15.4 28.1 46.7 28.6 27.5 
o c 
c <u 
No real benefit 30.8 90.6 80.0 1 00.0 70.0 
CJ c 
W HH Require watching 23.1 37.5 60.0 35.7 41.3 
Lack of Capital 92.3 100.0 73.3 100.0 92.5 
Expensiveness 46.2 87.5 66.7 85.7 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF MEAN 
F RATIO F PROB. 
SQUARES SQUARE 
BETWEEN GROUPS 3 2.0535 .6845 2.881 .0413 
c 3 
o 
WITHIN GROUPS 76 18.0565 .2376 
TOTAL 79 20.1100 
ws BETWEEN GROUPS 3 5.7456 1.9152 7.351 .0002 
cj s 
G S 
WITHIN GROUPS 76 19.3013 .2605 
T) O 
Cd O TOTAL 79 25.5469 
# BETWEEN GROUPS 3 2.1042 .701 4 3.376 .0226 
o 
G 
O 
WITHIN GROUPS 76 15.7915 .2078 
CJ 
Pe3 TOTAL 79 17.8957 
BETWEEN GROUPS 3 ' 75.3977 25.2992 2.079 .1100 
^ <U 
cd 
4J O 
WITHIN GROUPS 76 924.3523 12.1691 
o cj 
£i CO 
1 
TOTAL 79 1000.7500 
Table 109a 348 
Structure of Incentives for Adoption of Irorsoved 
osed at different Levels of Avail®b-‘lit” of "ar’=" 
TYPE INCENTIVES ,ow High AOtal 
(n=2 1) (r.=93) (n=120) 
03 
rH 0) 
G > 
CJ *H 
•«H -P 
G G 
J3 0) 
cj cj (U c 
&■* M 
r-H 
oH G 
a 
r—i o 
cd tH C/3 
c +-> <U 
o cd > 
*r-t O 
-p -P 
cd 
CJ S G 
3 § o 
TJ I c 
Ed O HH 
a 
rH 03 
G <u 
cj > 
vH 
a 4-> 
O G 
G 0) 
O O 
CJ c 
W M 
£%crease in Crop yield 96.3 100.0 99.2 
Reduce Incidence of Crop failure 55.6 82.8 76.7 
Better quality of Products 40.7 51.6 49.2 
Early maturing Crops 92.6 96.3 95.8 
Not risky to use it 81.5 93.5 90.8 
Knowledge of Results 96.3 10C.0 99.2 
Availability of Tech, guidance 92.6 96.8 95.8 
Government Support available 88.9 87.1 37.5 
Recommended by Extension Agents 96.3 100.0 99.2 
Better Price 96.3 100.0 99.2 
Availability of Credit 81.5 91.4 89.2 
Availability of Water 55.6 51.6 52.5 
Availability of Capital 81.5 92.5 90.0 
Availability of Inputs 88.9 83.9 85.0 
Inexpensiveness 92.6 86.0 87.5 
Want more Income 96.3 98.9 98.3 
Increase Labor efficiency 44.4 54.8 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PR0B. 
c 
J3 
o 
V 
E-* 
o S 
3 S 
•o o 
Ed U 
o 
c 
O 
CJ 
Ed 
i-t (U 
a) u 
•p O 
O u 
e* co 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
1 
113 
11 9 
1 
118 
119 
1 
118 
119 
1 
118 
119 
1.2753 
34.9158 
36.1917 
.3400 
27.2686 
27.6167 
. 5666 
24.0635 
24.6301 
3.32S6 
803.1630 
31 '1.9917 
1.2758 4.312 .0400 
.2959 
.3480 1.506 .2222 
.2311 
.5666 2.778 .3932 
.2039 
8.3285 1.297 .2571 
6.3365 
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Table 109b 
ctructurs of Disincentive 
At Different Levels 
s for Adoption of 
of Availability Di¬ 
sproved Seed 
V/a ter 
TYPE Disincentives 
Low high total 
(n=12) (n=68) (n = 80) 
cn 
r—| <U 
Did not want to use it 83.3 88.2 87.5 
a] > O P p P 
Improved seeds were not good 100.0 92.6 93.8 
C C 
-C 03 Improved seeds were not available 83.3 60.3 63.8 
£ c More pest problem 41 .7 27.9 30.0 
Less fodder 91 .7 66.2 70.0 
P Did not have enough knowledge 
cd G 
P O 
about its use 
1 00.0 88.2 90.0 03 -H (0 C +J 4) 
O 03 > 
Lack of technical guidance 91.7 94.1 93.8 
SP O P 
P P P 03 G C O 3 0) 
3gu 
Lack of knowledge of result 75.0 86.8 85.0 
Lack of trust in the 
T) 8 c W O M 
o 
Extension Agents 
66.7 57.4 58.7 
Irrigation facilities were 
not available on farm 91 .7 86.2 87.5 
rH CQ 03 03 
Credit were not available 66.7 47.1 50.0 
O > 
P P 
More labor required 41 .7 25.0 27.5 
S 
o c C <D No real benefit 83.3 67.6 70.0 
o a W M Require watching 58.3 38.2 41 .3 
Lack of Capital 91.7 92.6 92.5 
Expensiveness 75.0 69.1 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE RATIO F PROB. 
. BETWEEN GROUPS 1 .61 27 .6127 2.451 .1 21 5 
c 
J3 
CJ 
WITHIN GROUPS 78 19.4973 .2500 
03 
£-• TOTAL 79 20.1100 
BETWEEN GROUPS 1 
.1241 .1 241 .381 
. 5390 
• • 
O S 
3 a 
WITHIN GROUPS 78 25.4228 
.3259 
T3 O 
U O TOTAL 79 25.5469 
. BETWEEN GROUPS 1 .2905 .2905 1 .287 .2600 
0 
c 
o 
WITHIN GROUPS 78 17.6051 .2257 
o 
w TOTAL 79 17.8956 
BETWEEN GROUPS 1 52.7684 52.7684 4.342 .0405 
P 03 
a) u 
P O 
WITHIN GROUPS 78 947.9816 12.1536 
o o 
E-i OT 
1 
TOTAL 79 1000.7500 
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Table 110a 
See 
Structure of Incentives for 
a at Different Levels of Contact wi 
Adoption 
th Agricul 
of Improved 
tural Extension Agents 
TYPE INCENTIVES Low Medium High Total 
(n=13) 
 (n=42) (n=65) (n = 120) 
OJ Increase in Crop yield 100.0 97.6 100.0 99.2 
03 > 
O *H 
-p 
Reduce Incidence of Crop failure 76.9 92.9 66.2 76.7 
c c 
a v 
Better quality of Products 69.2 61 .9 36.9 49.2 
V G 
£-• M Early maturing Crops 92.3 95.2 96.9 95.8 
Not risJcy to use it 100.0 97.6 84.6 90.8 
rH 
oj 
C 
rH O 
OJ -H 03 Knowledge of Results 100.0 97.6 1 00.0 99.2 
G -P <U 
O 03 > 
tH O Availability of Tech, guidance 76.9 98.6 98.5 95.8 
-P -rH -P 
03 C G 
o 3 v Government Support available 100.0 92.9 81.5 87.5 
ts a c 
W O M 
a 
Recommended by Extension Agents 100-0 97.6 100.0 99.2 
Better Price 100.0 97.6 100.0 99.2 
Availability of Credit 1 00.0 95.2 83.1 89.2. 
rH era Availability of Water 69.2 66.7 40.0 52.5 
d d 
o > Availability of Capital 100.0 88.1 89.2 90.0 
a a 
o c 
c <u Availability of Inputs 84.6 83.3 86.2 85.0 O CJ 
o G W HH Inexpensivenes s 100.0 95.2 80.0 87.5 
Want more Income 92.3 97.6 100.0 98.3 
Increase Labor efficiency 61 .5 76.2 35.4 52.5 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
c ja 
o 
<u 
o 6 
3 1 T3 o Cd O 
O 
C 
o 
a 
a 
<H <U 
aj u 
a o O o 
E-i co 
BETWEEN GROUPS 2 3.4867 1 .7433 6.237 .0027 
WITHIN GROUPS 1 1 7 32.7050 .2795 
TOTAL 119 36.1917 
BETWEEN GROUPS 2 .1100 . 0550 .234 .791 8 
WITHIN 
TOTAL 
GROUPS 117 
119 
27.5067 
27.6167 
.2351 
GROUPS 2 .4577 
.2288 1 .1 08 .3333 
BETWEEN 
117 .2066 GROUPS 24.1724 WITHIN 
11 9 24.6301 
TOTAL 
BETWEEN GROUPS 2 72.4322 36.2161 5.729 .0042 
WITHIN GROUPS 11 7 739.5595 6.3210 
TOTAL 119 811.9917 
Table 110b 
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At 
Structure 
Different Levels sincsntives for Adoption of Imoroved Seed or contact ,7ith Agricultural Extension Agents 
TYPE Disincentives Low medium high total 
(n=56) (n = 1 8 ) ( n=6) (n=3Q) 
01 Did not want to use it 89.3 83.3 83.3 87.5 
ca > 
a -h Improved seeds were not good 96.4 83.9 83.3 93.8 
•h -p 
G G 
.C V Improved seeds were not available 62.5 61.1 83.3 63.8 
o o 
<u c E-» W More pest problem 23.2 38.9 66.7 30.0 
Less fodder 64.3 83.3 83.3 70.0 
rH Did not have enough knowledge 
c O about its use 92.9 83.3 83.3 90.0 
a3 ■*-! ta 
a -u « O a) > Lack of technical guidance 96.4 88.9 83.3 93.3 
•h o *h P T»4J 03 C c O 3 <U 3 S a 
Lack of knowledge of result 92.9 72.2 50.0 35.0 
Lack of trust in the ■a s c W O M 
o 
Extension Agents 62.5 55.6 33.3 58.7 
Irrigation facilities were 
not available on farm 92.9 72.2 83.3 87.5 
rH 00 
a) v 
Credit were not available 41 .1 77.8 50.0 50.0 
o > 
«iH -H 
s 4J 
More labor required 19.6 38.9 66.7 27.5 
o c G <U No real benefit 64.3 83.3 83.3 70.0 
O G 
W M Require watching 37.5 50.0 50.0 41.3 
Lack of Capital 94.6 88.9 83.3 92.5 
Expensiveness 66.1 83.3 66.7 70.0 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 2 .2589 .1294 .502 .6072 
c 
S 
u WITHIN GROUPS 77 19.8511 .2578 
a) 
TOTAL 79 20.1100 
ws BETWEEN GROUPS 2 3.1120 1.5560 5.340 .0067 . 
• • 
o s 
3 S 
WITHIN GROUPS 77 22.4349 .2914 
73 O 
a o TOTAL 79 25.5469 
BETWEEN GROUPS 2 .4371 .2186 .964 .3859 
6 
s 
o 
WITHIN GROUPS 77 17.4585 .2267 
o Pd TOTAL 79 17.8956 
.933 .3977 BETWEEN GROUPS 2 23.6855 11.8428 
rH <« 
o) u ■P o WITHIN GROUPS 77 977.0645 12.6891 
o o 
E-i W 
1 
TOTAL 79 1000.7500 
Table 111a 
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Structure of Incentives for Adoption of Insecticides 
At Different Levels of Age 
TYPE INCENTIVES Less than 21 -30 31-10 41 -50 51 or tota. 
20 years years years years more 
(n = 2) (n = 23) (n = 34) (n=13) (n=U)(n=86) 
cn 
Increase in Crop yield 100.0 95.7 100.0 100.0 35.7 96.5 
aJ > 
O Reduce Incidence of Crop failurJOO.O 100.0 100.0 100.0 100.0 1 00.0 
i-t +j 
a a jz oj Better quality of Products 50.0 65.2 32.4 46.2 28.6 43.0 
a o 
<u c 
E-» M Early maturing Crops 100.0 32.6 35.3 61.5 57.1 57.0 
Not risky to use it 100.0 69.6 58.3 53.8 71.4 64.0 
rH 
a£ aJ 
C 
rH O (d -H CQ Knowledge of Results 100.0 .100.0 97.1 100.0 100.0 98.8 G -P <U 
O al > 
-h a t-i Availability of Tech, guidance 100.0 92.3 92.9 100.0 97.1 96.5 
-P QJ 
oj q c 
a 3 <u Government Support available 100.0 95.7 70.6 76.9 85.7 31.4 
■aic 
w O M 
a 
Recommended by Extension Agents 100.0 91.3 97.1 100.0 100.0 96.5 
Better Price 1 00.0 100.0 97.1 100.0 92.9 97.7 
Availability of Credit 1 00.0 100.0 88.2 92.3 71 .4 39.5 
r—1 CO Availability of Water 100.0 56.5 23.5 61 .5 35.7 41 .9 
<d <y 
o > Availability of Capital 100.0 87.0 100.0 100.0 78.6 93.0 
e +j 
o c C <U Availability of Inputs 100.0 87.0 32.4 92.3 85.7 86.0 
O O 
o c W M Inexpensiveness 100.0 87.0 70.6 69.2 100.0 80.2 
Want more Income 1 00.0 100.0 100.0 100.0 92.9 98.3 
Increase Labor efficiency 1 00.0 78.3 55.9 69.2 64.3 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN _ 
SQUARE RATIO F PROB. 
• 
BETWEEN GROUPS 4 3.0261 .7565 4.430 .0025 
c 
S 
o 
WITHIN GROUPS 81 13.6778 .1689 
<v 
TOTAL 8 5 16.7037 
•0 BETWEEN GROUPS 4 1 .5428 . 3857 1 .904 .1177 
• • 
a e 
3 S WITHIN GROUPS 81 16.4078 
TJ O U O TOTAL 8 5 17.9506 
.2459 1 .475 .2176 BETWEEN GROUPS 4 .9837 
o 
a o WITHIN GROUPS 81 13.5090 
. 1 668 
a 
W TOTAL 35 14.4927 
14.0148 1 .993 .1033 BETWEEN GROUPS 4 56.0594 
r-i <u 
a) u WITHIN GROUPS 81 569.5337 7.0313 
o u | e< ot 
1 
TOTAL 8 5 625.5930 
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Table 111b 
■structure oi Disincentives for Adoption of Insecticides at Different levels of Age(YRS) 
TYPE DISINCENTIVES 
Less 
than 21-30 
20 YRS YRS 0LD 
31-40 
YRS OLD 
41-50 
YRS OLD 
51 YRS 
OLD or 
MDRV 
TOTAL 
(n=l) ( n=ll) (n=13) (n=25) (n=64) (n=ll4) 
-a 
< 
o 
Hot required 0 90.9 84.6 100.0 87.5 89.5 
z 
u 
Not available 0 63.6 84.6 88.0 93.8 87.7 
6" Risky to use it 100.0 90.9 92.3 100.0 100.0 93.2 
•ft 
Did not know bow to use it 100.0 90.9 92.3 92.0 89.1 90.4 
E
D
U
C
. 
C
O
M
M
. Lack of technical guidance 100.0 90.9 92.3 96.0 31.3 36.3 
Lack of trust in the 
Extension Agents 100. Q 18.2 53.8 20.0 43.8 37.7 
More labor required 100.0 27.3 46.2 44.0 5^.7 49.1 
< CJ No real benefit 100.0 45.5 53.8 52.0 31.3 63.4 
z 
o 
z 
8 
aa 
Expensiveness 100.0 81.8 92.3 64.0 90.6 34.2 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 4 3.4661 .8665 2.885“ 3 .0258 
X 
o 
Ed 
WITHIN GROUPS 109 32.7405 .3004 
TOTAL 113 36.2066 
E
D
U
C
. 
& 
C
O
M
M
. BETWEEN GROUPS 4 5.1979 1.2995 3.095 
5 
.0186 
WITHIN GROUPS 109 45.7612 .4198 
TOTAL 113 50.9591 
BETWEEN GROUPS 4 6.9809 1.7^52 3.704 S .0072 
o 
z 
o 
WITHIN GROUPS 109 51.3515 .4711 
o 
Ed TOTAL 113 58.3324 
J Ed 
BETWEEN GROUPS 4 19.9306 6.6435 2.329 s .0734 
< X 
c- O WITHIN GROUPS 109 313.7536 2.8523 
P m 
TOTAL 113 333.6842 
S= Significance 
Table 112a 354 
Structure of Incentives for Adoption of Insecticides 
hz Different 
.Levels of Education 
TYPE INCENTIVES Pri- aid- high above total □ary die school hi gh 
(n = 8) TCTTOTT- (n=11) (n=29> (n=38) (n=86) 
03 
r-♦ <X) 
Increase in Crop yield 100.0 81 .8 100.0 97.4 96.5 
G > 
O *H 
*rH -P 
Reduce Incidence of Crop failure 100.0 100.0 100.0 100.0 100.0 
c c 
J= V 
u u 
Better quality of Products 37.5 45.5 41 .4 44.7 43.0 
« G 
Eh hn Early maturing Crops 62.5 72.7 58.6 50.0 57.0 
Not risky to use it 50.0 72.7 58.6 68.4 64.0 
rH 
<PJ 03 
G 
«H O 
3J *H W 
GPU 
Knowledge of Results 100.0 100.0 100.0 97.4 98.3 
o cd > 
i-( O i-l 
■s ■*»+> 
Availability of Tech, guidance 100.0 90.9 93.1 100.0 96.5 
G C C 
O 3 03 Government Support available 75.0 90.9 82.8 78.9 81.4 
T3 1 C 
Cd O M 
o 
Recommended by Extension Agents 1 00.0 200.0 89.7 100.0 96.5 
Better Price 100.0 90.9 1 00.0 97.4 97.7 
Availability of Credit 75.0 100.0 86.2 92.1 89.5 
rH 03 Availability of Water 50.Q 63.6 44.8 31 .6 41.9 
0) 03 
a > 
•rH tH Availability of Capital 1 00.0 81 .3 96.6 92.1 93.0 
a -p 
o c 
C V Availability of Inputs 100.0 81 .8 86.2 84.2 36.0 
o u 
u c 
Cd M Inexpensiveness 87.5 90.9 82.8 73.7 80.2 
Want more Income 100.0 90.9 1 00.0 1 00.0 98.3 
Increase Labor efficiency 87.5 81 .8 51 .7 68.4 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
• 
BETWEEN GROUPS 3 
.0954 .0318 .157 .9249 
c 
S 
o 
WITHIN GROUPS 82 16.6084 .2025 
03 
TOTAL 8 5 16.7038 
•8 BETWEEN GROUPS 3 1 .4361 .4787 2.377 .0759 
o e 
G a 
WITHIN GROUPS 82 16.5U5 .2014 
rj o 
M U TOTAL 35 17.9506 
.462 .7097 BETWEEN GROUPS 3 .2408 .0803 
o 
c 
o WITHIN GROUPS 82 14.2519 
.1738 
o 
w TOTAL 85 14.4927 
9.0826 3.0275 .403 .7514 BETWEEN GROUPS 3 
rH 03 
a) U WITHIN GROUPS 82 616.5105 7.5134 
O O | e-> co 
1 
TOTAL 8 5 625.5930 
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Table 112b 
Structure of Disincentives for Adoption of Insecticides 
TYPE DISINCENTIVES Illiterate Primary Middle High School 
Above 
High Total 
(n=51) (n=35) (n=7) (n=12) (n=9) (n*ll4) 
< 
o 
Not required 90.2 88.6 100.0 91.7 77.8 8°. 5 
z 
o 
Not available 9^.1 35.7 71.4 91.7 66.7 87.7 
6* Risky to use it 100.0 100.0 100.0 100.0 77.8 98.2 
•a 
Did not know bow to use it 92.2 88.6 85.7 100.0 77.8 90.4 
d 
a i Lack of technical guidance 82. 4 88.6 100.0 100.0 77.8 86.8 
o Lack of trust in the 
Extension Agents 51.0 20.0 1U.3 58.3 22.2 37.7 
More labor required U9.0 .57.1 42.9 50.0 22.2 37.7 
< 
a H-4 
No real benefit 7U.5 74.3 57.1 50.0 44.4 68.4 
Z 
o 
z Expensiveness 30. 4 91. 4 85.7 91.7 66.7 34.2 
8 
u 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 4 4.8503 1.2126 4.215s .0033 
X 
0 
aa 
WITHIN GROUPS 109 31.3563 .2877 
e* 
TOTAL 113 36.2066 
BETWEEN GROUPS 4 1.8058 .4515 1.001 .4103 
3 •)! 
a 0 WITHIN GROUPS 109 49.1532 .1+509 
Ed U 
TOTAL 113 50.9591 
BETWEEN GROUPS 4 2.1299 .5325 1.033 .3938 
d 
z WITHIN GROUPS 109 56.2025 .5156 
0 Ed TOTAL 113 58.3324 
BETWEEN GROUPS 4 28.9510 7.238 2.589 .0407 
C X 
E- O WITHIN GROUPS 109 304.7332 2.7957 
S EQ 
TOTAL 113 333.6842 
S= Significance 
Table 113a 356 
Structure of Incentives for Adoption of Insecticides 
At Different Levels of Experience 
TYPE INCENTIVES less than 5-9 10-15 16-20 over t otal 
5 years years years years 20 
(n = 9) (n=29) (n=22)(n=9) (n=17)( n = 36) 
OJ Increase in Crop yield 88.9 100.0 100.0 100.0 88.2 96.5 
rH <U 
cd > CJ Reduce Incidence of Crop failur400*0 100.0 100.0 100.0 100.0 1 00.0 
•w +J 
c c 
SZ V Better quality of Products 55.6 48.3 40.9 33.3 35.3 43.0 
v a E-» M Early maturing Crops 77.3 62.1 45.5 44.4 58.3 57.0 
Not risky to use it 77.3 69.0 54.4 44*4 70.6 64.0 
rH 
oS aS 
C 
rH O 
OJ *H 01 
C «P <D 
Knowledge of Results 1 00.0 100.0 95.5 100.0 1 00.0 98.8 
o cd > 
**H O 
P -H 4J 
cd g c 
o 3 <u 
Availability of Tech, guidance 100.0 
Government Support available 100.0 
96.6 95.5 
86.2 68.2 
100.0 
66.7 
94.1 
38.2 
96.5 
81 .4 
tj a c 
Cd o M 
o 
Recommended by Extension Agents 100.0 89.7 100.0 100.0 100.0 96.5 
Better Price 100.0 100.0 95.5 100.0 94.1 97.7 
Availability of Credit 1 00.0 89.7 95.5 88.9 76.5 89.5 
rH CD Availability of Water 66.7 48.3 13.6 55.6 47.1 41 .9 
aS <V 
o > 
iH *H Availability of Capital 77.8 96.6 100.0 1 00.0 82.4 93.0 
a -p 
o C 
G <U Availability of Inputs 88.9 86.2 77.3 1 00.0 88.2 86.0 
o O 
o c 
td t-t Inexpensiveness 88.9 79.3 72.7 66.7 94.1 80.2 
Want more Income 100.0 100.0 100.0 100.0 94.1 98.3 
Increase Labor efficiency 88.9 62.1 59.1 66.7 70.6 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB 
BETWEEN GROUPS 4 1.2630 .31 57 1.656 .1682 
c 
sz 
o WITHIN GROUPS 81 15.4408 .1906 
V 
TOTAL 8 5 16.7038 
•a BETWEEN GROUPS 4 2.2877 .5719 2.958 .0246 
• • 
o a 
3 a 
WITHIN GROUPS 81 15.6628 .1934 
T3 O 
M (J TOTAL 85 17.9505 
. 3866 2.419 . 055" BETWEEN GROUPS 4 1 . 5464 
O 
c WITHIN GROUPS 31 12.9463 .1598 
o 
w TOTAL 8 5 14.4927 
27.1439 6.7872 .91 9 .457 BETWEEN GROUPS 4 y 
rH V 
as u WITHIN GROUPS 81 598.4441 7.3882 
O o 
| E- co 
i 
TOTAL 8 5 625.5930 
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Table 113b 
TYPE DISINCENTIVES 
Less 
Than 
5 YRS 
5-9 
YRS 
10-15 
YRS 
16-20 
YRS 
Over 
20 YRS Total 
(n=2) (n»ll) (n=12) (n-13) (n=76) (n=ll4) 
.j 
< 
o 1—1 
Not required 100.0 90.9 75.0 92.3 90.8 89.5 
z 
5 
a 
Not available 0 81.8 75.0 100.0 90.8 87.7 
£- 
Risky to use it 100.0 90.9 91.7 100.0 100.0 98.2 
Did not know how to use it 100.0 90.9 91.7 76.9 92.1 90.4 
u 
3 £ 
a 2 
Lack of technical guidance 100.0 90.9 91.7 100.0 32.9 36.8 
a o 
o Lack of trust in 
Extension Agents 
the 
50.0 18.2 50.0 30.8 39.5 37.7 
More labor required 50.0 27.3 58.3 30.8 53.9 49.1 
< 
o 
H-* 
No real benefit 
50.0 5^.5 . 53.3 53.8 75.0 68.4 
a 
z 
8 
Expensiveness 
100.0 81.8 83.3 92.3 82.9 34.2 
a 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 4 4.1463 1.0366 3.524s .0096 
X 
a WITHIN GROUPS 109 32.0604 .2941 
6- 
TOTAL 113 36.2066 
ED
U
C.
 
& 
CO
M
M
. BETWEEN GROUPS 4 2.6l4l .6535 1.473 .2152 
WITHIN GROUPS 109 48.3450 .4435 
TOTAL 113 50.9591 
BETWEEN GROUPS 4 1.4246 .3561 .682 .6053 
o 
z 
o 
WITHIN GROUPS 109 56.9078 .5221 
CJ 
w TOTAL 113 
4 
50.9591 
8.5643 a a BETWEEN GROUPS 2.1412 .718 .5315 
< JZ 
6* O 
g 8 
WITHIN GROUPS 109 325. H91* 2.9827 
TOTAL 113 333.6842 
S=Significance 
Table llUa 358 
Structure^ of Incentives for Adoption of Insecticides 
With and Without an Of'f-Farm Job 
TYPE INCENTIVES Without an With an off- total 
off-farm job farm job 
(n=75) (n=11) (n=36) 
05 Increase in Crop yield 96.0 100.0 96.5 
03 > 
O *H Reduce Incidence of Crop failure 100.0 100.0 100.0 
«H -P 
c a 
JZ V Better quality of Products 40.0 63.6 43.0 
(U c £-» M Early maturing Crops 53.3 81 .3 57.0 
Not risky to use it 64.0 63.6 64.0 
rH 
oa cd 
c 
*H O 
Cd -H 03 
C -P OJ 
Knowledge of Results 98.7 100.0 98.8 
o cd > 
•»H o iH 
•P *H -P 
Availability of Tech. guidance 96.0 100.0 96.5 
03 g c 
a 3 a) Government Support available 78.7 100.0 81.4 
r) a c 
W O M 
o 
Recommended by Extension Agents 96.0 1 00.0 96.5 
Better Price 97.3 100.0 97.7 
Availability of Credit 88.0 1 00.0 39.5 
rH 05 
03 <D 
Availability of Water 41 .3 
93.3 
45.5 41 .9 
O > Availability of Capital 90.9 93.0 
S -P 
84.0 o c C 0) Availability of Inputs 100.0 86.0 
o o 
80.0 81 .8 y c Cd M Inexpensiveness 80.2 
Want more Income 93.7 100.0 98.8 
Increase Labor efficiency 66.7 63.6 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES I ).F. SUM OF SQUARES 
MEAN 
SQUARE RATIO F PROB. 
. BETWEEN GROUPS 1 .01 06 .01 06 .053 .8131 
C ja 
a 
WITHIN GROUPS 84 16.6931 .1937 
<u 
TOTAL 85 16.7037 
•» BETWEEN GROUPS 1 .0298 .0298 .140 .7094 
• • 
U S 
3 g 
WITHIN GROUPS 84 17.9208 .2133 
TJ O 
M O TOTAL 85 17.9506 
BETWEEN GROUPS 1 .0000 .0000 .000 .9374 
O 
c 
a 
WITHIN GROUPS 84 14.4927 .1725 
a 
« TOTAL 85 14.4927 
20.4601 2.840 .0956 BETWEEN GROUPS 1 20.4601 
rH (U 
03 ^ WITHIN GROUPS 84 605.1329 7.2040 
o o 
6-> CQ TOTAL 85 625.5930 
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Structure 
Table llbb 
of Disincentives for Adoption of Insecticides with or without an Off-Farm Job 
TYPE DISINCENTIVES With-out 
off-farm Job 
With 
off-Farm Job Total 
1n=6o) (n=5M (n=ll4) 
< 
o 
z 
CJ 
m 
6- 
a 
a i 
w o 
o 
— 
< 
a 
l-H 
s 
o 
z 
8 
w 
Not required. 
Not available 
Risky to use it 
Did not know bow to use it 
Lack of technical guidance 
Lack of trust in the 
Extension Agents 
More labor required 
No real benefit 
Expensiveness 
81.7 98.1 89.5 
93.3 31.5 87.7 
98.3 98.1 98.2 
86.7 94.4 90.4 
90.0 83.3 86.8 
U3.3 31.5 37.7 
53.3 44.4 49.1 
68.3 68.5 68.4 
86.7 81.5 84.2 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 1 .1358 .1358 .422 . .5174 
X 
8 WITHIN GROUPS 112 36.0708 .3221 
e« TOTAL 113 36.2066 
BETWEEN GROUPS 1 .0 364 .0364 .080 .7776 
s-i 
U CJ 
WITHIN GROUPS 112 50.9226 .4547 
TOTAL 113 50.9591 
BETWEEN GROUPS 1 .1638 .1638 .315 .5755 
o 
z WITHIN GROUPS 112 58.1685 .5194 
o 
W TOTAL 113 58.3324. 
BETWEEN GROUPS 1 .5921 .5921 .199 .6563 
J Cd 
< ce 
e* o WITHIN GROUPS 112 333.0921 2.9740 
|2 8 
TOTAL 113 333.6842 
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Table 115a 
Structure of Incentives for Adootion of Insecticides 
-Jnder Different Levels'of Tnonn*_ 
TYPE INCENTIVES less than 
$800 
$801 - 
999 
$1000- 
1 500 
over 
$1 500 
total 
(n=7 (n=39) (n=24) (n=l6) (n=36) 
CO 
r-t (U 
aj > 
CJ -w 
■P 4J 
C C 
•C 11 
u o (0 c 
E-t M 
Increase in Crop yield- 100.0 
Reduce Incidence of Crop failur^OO.O 
Better quality of Products 57.1 
Early maturing Crops 85.7 
94.9 
100.0 
33.3 
30.8 
100.0 
100.0 
45.3 
62.5 
93.8 
100.0 
56.3 
1-00.0 
96.5 
100.0 
43.0 
57.0 
Not risky to use it 71 .4 61 .5 53.3 75.0 64.O 
rH 
on a} 
C 
r—i O 
aj th cn Knowledge of Results 1 00.0 97.4 100.0 100.0 93.3 
O aj > 
*»H O fH 
-H+) 
Availability of Tech . guidance 100.0 97.4 95.8 93.8 96.5 
aj c c 
o 3 Government Support available 100.0 66.7 91 .7 93.8 81.4 
t3 a c 
W O M 0 
Recommended by Extension Agents’! 00.0 94.9 95.3 100.0 96.5 
Better Price 100.0 97.4 100.0 93.8 97.7 
Availability of Credit 100.0 84.6 91.7 93.8 89.5 
rH 03 Availability of Water 85.7 25.6 45.3 56.3 41.9 
aj <u 
a > tM Availability of Capital 1 00.0 94.9 91 .7 87.5 93.0 
a -p 
0 c 
G 1) Availability of Inputs 85.7 87.2 83.3 87.5 86.0 
O O 
O C 
W t-H Inexpensivenes s 85.7 79.5 66.7 100.0 80.2 
Want more Income 1 00.0 100.0 100.0 93.3 98.8 
Increase Labor efficiency 85.7 56.4 62.5 87.5 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF MEAN F RATIO F PROB. SQUARES SQUARE 
BETWEEN GROUPS 3 1.6916 . 5639 3.080 .0320 
c 
sz 0 WITHIN GROUPS 82 1 5.0121 .1831 
<u 
TOTAL 85 16.7037 
•a BETWEEN GROUPS 3 .8292 .2764 1.324 .2723 
• • 
a s 
3 g WITHIN GROUPS 82 17.1214 .2088 
-a 0 
M O TOTAL 35 17.9506 
.2234 1.325 .2719 BETWEEN GROUPS 3 .6701 
6 
c WITHIN GROUPS 82 13.8227 .1686 
0 W TOTAL 35 14.4927 
70.6784 23.5595 3.481 .0195 BETWEEN GROUPS 3 
rH U 
aj u WITHIN GROUPS 82 554.9146 6.7673 ■p 0 
0 0 
E-> cn TOTAL 85 625.5930 
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Table 115b 
TYPE DISINCENTIVES 
Less 
than 
Sflnn 
$801- $1000- 
$999 $1500 
Over 
$1500 Total 
(n=2l) (n=74) (n=13) (n=6) (n=ll4) 
_j 
c 
o 
Not required 100.0 93.2 61.5 80.0 90.3 
z 
6 3 6- 
Not available 85.7 90.5 84.6 80.0 88.5 
Risky to use it 100.0 98.6 92.3 100.0 98.2 
•a 
Did not know how to use it 100.0 87.8 84.6 100.0 90.3 
cj 
a i Lack of technical guidance 76.2 90.5 76.9 100.0 86.7 
at o 
CJ Lack of trust in 
Extension Agents 
the 
38.1 36.5 38.5 40.0 37.2 
More labor required 19.0 48.6 76.9 100.0 48.7 
< O No read, benefit 19.0 81.1 69.2 80.0 68.1 
O 
z 
8 
Ed 
Expensiveness 52. 4 90.5 92.3 100.0 84.1 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 3 3.0245 1.0082 3.438S .0194 
s 
8 WITHIN GROUPS 109 31.9627 .2932 
6* 
TOTAL 112 34.9872 
ED
U
C.
 
& 
CO
M
M
. BETWEEN GROUPS 3 1.3589 .4530 1.047S .3747 
WITHIN GROUPS 109 47.1406 .4325 
TOTAL 112 48.4995 
BETWEEN GROUPS 3 10.0638 3.3546 3.109s .0001 
O 
z 
o 
WITHIN GROUPS 109 45.0906 .4137 
CJ Ed TOTAL 112 55.1544 
— Ed 
BETWEEN GROUPS 3 27.8270 9.2757 3.336S .0221 
TO
TA
 
SC
OR
 
WITHIN GROUPS 110 305.8572 2.7805 
TOTAL 113 333.6842 
S= Significance 
Table ll6a 362 
Structure of Incentives for Adoption of 
Under Different Levels of"Size of 
Insecticides 
Farms 
TYPE INCENTIVES 3-5 6-9 1 0-15 1 6 or total 
acres acres acres more 
(n=21) (n=33) (N = 7) (n=25) (n=86) 
cn 
rH <U 
<3 > O *tH 
Increase in Crop yield 85.7 100.0 100.0 100.0 96.5 
Reduce Incidence of Crop failuriOO.O 100.0 100.0 100.0 100.0 
G G 
.C 0) Better quality of Products 42.9 36.4 57.1 48.0 43.0 
0) c 
£-» M Early maturing Crops 52.4 45.5 57.1 76.0 57.0 
Not risky to use it 57.1 60.6 57.1 76.0 64.0 
rH 
«2S cd 
C 
•H O 
aJ t-» cn C -P <U 
Knowledge of Results 100.0 97.0 1 00.0 100.0 98.8 
O a) > 
-»h a th 
•P tH P 
Availability of Tecb. guidance 95.2 100.0 1 00.0 92.0 96.5 
3 C C 
o 3 <y 
3 g fj Government Support available 81 .0 75.8 71 .4 92.0 81 .4 
U g c W O t—i 
o 
Recommended by Extension Agents'! 00.0 93.9 1 00.0 96.0 96.5 
Better Price 95.2 97.0 100.0 1 00.0 97.7 
Availability of Credit 100.0 87.9 85.7 84.0 39.5 
(—1 03 
sj a) 
y > 
•p ^ 
a -p 
o c C 4) 
Availability of Water 28.6 42.4 57.1 48.0 41 .9 
Availability of Capital 90.5 97.0 85.7 92.0 93.0 
Availability of Inputs 76.2 90.9 100.0 84.0 36.0 
o y 
y c ta M Inexpensivenes s 71 .4 84.8 71 .4 34.0 80.2 
Want more Income 95.2 100.0 100.0 100.0 98.8 
Increase Labor efficiency 61 .9 63.6 85.7 68.0 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
BETWEEN GROUPS 3 .7657 .2552 1.313 .2757 
c 
3 y WITHIN GROUPS 82 15.9380 .1944 0) 
TOTAL 85 16.7037 
•a BETWEEN GROUPS 3 1.2904 .4301 2.117 .1044 
• • 
o s 3 S WITHIN GROUPS 82 16.6602 .2032 
T3 6 
w o TOTAL 85 17.9506 
.3516 .1008 BETWEEN GROUPS 3 1.0549 2.146 
6 
c WITHIN GROUPS 32 13.4378 .1639 
o 
w TOTAL 85 14*. 4927 
14.9523 •4.9841 .669 . 5733 BETWEEN GROUPS 3 
rH <D 0) u WITHIN GROUPS 82 610.6407 7.4468 
o y £i OT TOTAL 85 625.5930 
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Table ll6b 
TYPE DISINCENTIVES 
Less 
than 3-5 6-9 10-15 
16 Acre 
Total 
-a. Acres 
Acres Acres Acres or More 
(n-2) (n=2l) (n-48) (n=19) (□=24), (n»ll4) 
j 
< 
o >—i 
Not required. 50.0 8l.O 93.8 94.7 87.5 89.5 
z 
3 
Ed 
Not available 50.0 85.7 89.6 89.5 87.5 87.7 
e- Risky to use it 100.0 100.0 97.9 94.7 100.0 98.2 
Did not know bow to use it 100.0 90.5 89.6 94.7 87.5 90.4 
E
D
U
C
. 
CO
M
M
. Lack of technical guidance 100.0 90.5 91.7 78.9 79.2 36.8 
Lack of trust in the 
Extension Agents 50.0 U7.6 41.7 10.5 41.7 37.7 
More labor required. 
100.0 47.9 36.8 -3 33.3 •70. a 49.1 
< No real benefit 
44.7 HH 100.0 71.4 57.9 75.0 68.4 
o 
z 
R 
Expensiveness 100.0 95.2 77.1 73.7 95.8 34.2 
u 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 4 2.3425 .5856 1.885 .1132 
z 
£ WITHIN (SOUPS 109 33.8642 .3107 
E- 
TOTAL 113 36.2066 
BETWEEN GROUPS 4 3.9491 .9873 2.289 .0644 
s-l 
oa o 
WITHIN SOUPS 109 47.0099 .4313 
TOTAL 113 50.9591 
BETWEEN SOUPS 4 5.6311 1.4078 2.912S .0248 
o’ 
z 
o 
WITHIN SOUPS 109 52.7012 .4835 
o 
w TOTAL 113 58.3324 
-3 M BETWEEN SOUPS 4 13.0827 3.2707 1.112 .3547 
< as 
=- o 
O O WITHIN GROSS 109 320.6015 2-9413 
TOTAL 113 333.6842 
S=Significance 
364 
Table 117a 
Structure of Incentives for Adoption of 
At Different Levels of Access to Insecticides arket 
TYPE INCENTIVES 
uow medium fli gh total 
(n=15) ( n=62) (n = 9 ) (n=86) 
03 
r-t <U 
Increase in Crop yield 100.0 95.2 100. 0 96.5 CO > 
CJ ft P 
Reduce Incidence of Crop failure 100.0 1 00.0 1 00. 0 100.0 
s c J3 0) y y 
Better quality of Products 13.3 46.8 66. 7 43.0 
0) c 
E-t W Early maturing Crops 33.3 59.7 77. 8 57.0 
Not risky to use it 26.7 69.4 88. 9 64.0 
r—4 
a] 
c O Cd «H 03 CPU 
Knowledge of Results 100.0 98.4 100. 0 98.8 
O cB > 
fH O *H 
P *H p 
Availability of Tech, guidance 100.0 95.2 1 00. 0 96.5 
G G 
o 3 u Government Support available 60.0 83.9 100. 0 81.4 
■Hie M Oh 
O 
Recommended by Extension Agents 86.7 98.4 1 00. 0 96.5 
Better Price 1 00.0 96.8 1 00. 0 97.7 
Availability of Credit TOO. 0 85.5 1 00. 0 89.5 
Availability of Water 26.7 45.2 44. 4 41 .9 
a] y 
1 00.0 o > 
•H iH Availability of Capital 91.9 88. 9 93.0 
a 
o c 
s y Availability of Inputs 80.0 87.1 88. 9 36.0 
CJ G 
W Inexpensivenes s 60.0 82.3 1 00. 0 80.2 
Want more Income 100.0 98.4 1 00. 0 98.3 
Increase Labor efficiency 33.3 69.4 1 00. 0 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
• 
BETWEEN GROUPS 2 2.1823 1 .091 2 6.237 .0030 
c J3 y WITHIN GROUPS 83 14.5214 .1750 0) 
e-» TOTAL 85 16.7037 
•a BETWEEN GROUPS 2 1.3816 .6908 3.460 .0360 
• • 
o s 
a S WITHIN GROUPS 8 3 16.5690 .1996 
T3 O 
M O TOTAL 8 5 17.9506 
.4163 2.529 BETWEEN GROUPS 
IT\
 
cv
 
oo
 
OO
 
0
0
 
0
 
O 
C WITHIN GROUPS 8 3 13.6602 . 1 646 
o 
w TOTAL 3 5 14-4927 
62.7148 31 . 3574 4.624 .0125 BETWEEN GROUPS 2 
rH 0) 
oO U WITHIN GROUPS 83 562.3782 6 .781 7 
P O 
O CJ 
E-* CO 
l 
TOTAL 625.5930 
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Table 117b 
Structure of Disincentives for Adoption of Insecticides at Different levels of Access 
to Market Facilities 
TYPE DISINCENTIVES Low Medium High Total 
(n-39) (n=69) (n=6) (n*H4) 
< 
u 
Not required 97.4 85.5 83.3 89.5 
z 
8 3 
e- 
Not available 74.4 95.7 83.3 87.7 
Risky to use it 100.0 97.1 100.0 98.2 
•d 
Did not know bow to use it 100.0 84.1 100.0 90.4 
u 
o 2 
a o 
o 
Lack of technical guidance 94.9 81.2 100.0 86.8 
Lack of trust in the 
Extension Agents 25.6 44.9- 33.3 37.7 
More labor required 43.6 50.7 66.7 49.1 
a 
< No real benefit 
66.7 68.1 83.3 68.4 o t—» 
2: 
o 
z 
8 
Expensiveness 
79.5 85.5 100.0 84.2 
Ed 
ANALYSIS OF VARIANCE 
SUM OF MEAN 
PROB. TYPE SOURCES D.F. SQUARES SQUARE F F 
• BETWEEN GROUPS 2 .0315 .0158 .048 . 9528 
z 
z 
2 WITHIN GROUPS 
111 36.1751 .3259 
e- 
TOTAL 113 36.2066 
E
D
U
C
. 
& 
CO
M
M
. BETWEEN GROUPS 2 1.9151 .9575 2.167 .1193 
WITHIN GROUPS 111 49.0440 .4418 
TOTAL 113 50.9591 
BETWEEN GROUPS 2 .1589 .0795 .152 .8595 
o 
z 
o 
WITHIN GROUPS 111 58.1734 
3 TOTAL 113 
2 
58.3324 
T
O
TA
L 
SC
O
R
E 
BETWEEN GROUPS 3.3659 1.6830 .566 .5697 
WITHIN GROUPS 111 330.3183 2.9758 
TOTAL 113 333.6842 
Table ll8a 366 
Structure of Incentives f or Adootion of Ir.sectici des 
At Different Levels of Access to Credit 
TYPE INCENTIVES None low neaiun hi gn total 
(n = 2) (n-12) (n-45) (n=27) (n=86) 
cn 
<H <D 
Increase in Crop yield 100.0 91.7 95.6 100.0 96.5 
cd > 
O iH Reduce Incidence of Crop failure 100.0 1 00.0 100.0 100.0 100.0 
c c 
JS <u Better quality of Products 1 00.0 8.3 37.S 63.0 43.0 
V c 
E-t h-i Early maturing Crops 100.0 33.3 60.0 59.3 57.0 
Not risky to use it 100.0 58.3 60.0 70.4 64.0 
rH 
cd 
C 
•H O 
<d -h cn 
C -P <D 
Knowledge of Results 100.0 1 00.0 1 00.0 96.3 98.8 
O a) > 
•H O *H Availability of Tech, guidance 100.0 91.7 95.6 100.0 96.5 
cd c G 
o 3 <u Government Support available 100.0 66.7 84*4 81 .5 81 .4 
t3 a c W O K-4 
o 
Recommended by Extension Agents 100.0 1 00.0 93.3 100.0 96.5 
Better Price 100.0 100.0 97.3 96.3 97.7 
Availability of Credit 100.0 66.7 91 .1 96.3 89.5 
rH CQ Availability of Water 100.0 41.7 31.1 55.6 41 .9 
aJ 0) 
O > 
•H *rH Availability of Capital 100.0 91 .7 88.9 100.0 93.0 
a -p 
o C 
c <u Availability of Inputs 100.0 91 .7 77.8 96.3 86.0 
o o 
u c 
W t-H Inexpensiveness 100.0 83.3 73.3 88.9 80.2 
Want more Income 100.0 1 00.0 97.8 100.0 98.8 
Increase Labor efficiency 100.0 58.3 62.2 74.1 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB, 
• 
BETWEEN GROUPS 3 2.4873 .8291 4.782 .0040 
c 
a 
0 
WITHIN GROUPS 82 14.2164 .1734 
0) 
TOTAL 85 16.7037 
•8 BETWEEN GROUPS 3 .0498 .0166 .076 .9728 
• • v 
O S 
3 S WITHIN GROUPS 82 17.9008 .21 83 
T3 O 
ca 0 TOTAL 85 17.9506 
1 .084 .3607 BETWEEN GROUPS 3 . 5527 .1842 
6 
c 
0 
WITHIN GROUPS 82 13.9400 .1700 
a Ed TOTAL 85 14.4927 
22.3943 3.288 .0247 BETWEEN GROUPS 3 67.1829 
rH <U 
cd u WITHIN GROUPS 82 558.4102 6.8099 
0 0 
Eh CQ TOTAL 85 625.5930 
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Table ll8b 
structure of Disincentives for Adoption of Insecticides at Different level of Access to Credit 
TYPE DISINCENTIVES None Low Medium High Total 
(n=27) (n=36) (n=34) (n-17) (n*ll4) 
-3 
< 
O 
Not required 100.0 94.4 79.4 82.4 89.5 
z 
a 
Ed 
Not available 81.5 91.7 82.4 100.0 87.7 
Risky to use it 100.0 100.0 94.1 100.0 98.2 
Did not know bow to use it 100.0 86.1 94.1 76.5 90.4 
ED
U
C.
 
CO
M
M
. Lack of technical guidance 81.5 86.1 91.2 88.2 86.3 
Lack of trust in the 
Extension Agents 37.0 30.6 38.2 52.9 37.7 
More labor required 33.3 58.3 52.9 47.1 49.1 
< 
o 
No real benefit 37.0 91.7 61.8 82.4 68.4 
2 
o 
z 
8 
Ed 
Expensiveness 59.3 100.0 85.3 88.2 84.2 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 3 2.2628 .7543 2.444 .0678 
X 
a 
Gd 
WITHIN GROUPS 110 33.9^-38 .3086 
E-> 
TOTAL 113 36.2066 
ED
U
C.
 
& 
CO
M
M
. BETWEEN GROUPS 3 1.4530 .4843 1.076 .3623 
WITHIN GROUPS 110 49.5061 .4501 
TOTAL 113 50.9591 
BETWEEN GROUPS 3 8.3218 2.7739 6.101S .0007 
o 
z Q WITHIN GROUPS 110 50.0105 .4546 
o 
Ed TOTAL 113 58.3324 
■d Ed BETWEEN GROUPS 3 17.4206 5.8069 2.020 .1153 
< OS 
e- o g 8 WITHIN GROUPS 110 316.2636 2.8751 
TOTAL 113 333.6842 
S= Significance 
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Table 119a 
Structure of Incentives for Adoption of Insecticides 
At Different Levels of Availahilitv nf t;q f 
TYPE INCENTIVES 
Low 
~ * 
high total 
(n=22) (n=64) (n=86) 
03 Increase in Crop yield 95.5^ 96.9 96.5 
03 > O tH 
•*H -p 
Reduce Incidence of Crop failure 100.0 100.0 100.0 
c c 
si <u 
o u 
Better quality of Products 31 .8 46.9 43.0 
<D C Eh M Early maturing Crops 68.2 53.1 57.0 
Not risky to use it 63.6 64.1 64.0 
iH 
oa cd 
c 
•H O 
aJ *h m 
C -P <U 
Knowledge of Results 1 00.0 98.4 98.8 
O aJ > 
•p a t* 
■P -H+J 
Availability of Tech, guidance 95.5 96.9 96.5 
o3 g c 
a 3 Government Support available 81.3 81.3 81 .4 
ts a c Pd O M 
o 
Recommended by Extension Agents 92.5 96.9 96.5 
Better Price 100.0 96.9 96.5 
Availability of Credit 72.7 95.3 89.5 
Availability of Water 13.6 51.6 41.9 
cd 
CJ > 
tH *tH Availability of Capital 86.4 95.3 93.0 
a +j 
86.4 o c c m 
o u 
Availability of Inputs 35.9 86.0 
86.4 o c Cd M Inexpensiveness 78.1 80.2 
Want more Income 1 00.0 98.4 98.8 
Increase Labor efficiency 63.6 67.2 66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
BETWEEN GROUPS 1 .0001 .0001 .000 .9836 
c 
£ WITHIN GROUPS 84 16.7036 .1989 
0) 
EH TOTAL 8 5 16.7037 
.1505 .71 0 .401 7 WJ BETWEEN GROUPS .1505 
• • 
O E WITHIN GROUPS 84 17.8001 .2119 
73 o Cd CJ TOTAL 17.9506 
BETWEEN GROUPS 1 . 5349 . 5349 3.219 .0764 
6 
c 
o 
WITHIN GROUPS 8 4 13.9578 .1662 
o 
w TOTAL 8 5 14.4927 
6.3373 .860 .3565 BETWEEN GROUPS 1 6.3373 
rH 03 
03 ^ WITHIN GROUPS 8 4 619.2557 7.3721 
o o 
&< CO 
1 
TOTAL 625.5930 
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Table 119b 
Structure of Disincentives for Adoption of Insecticides at Different levels of Water 
Availability 
TYPE DISINCENTIVES Low High Total 
(n-18) (r»=96) (n=ll4) 
o 
o 
M 6- 
w o 
u 
m3 
a 
x 
o 
z 
8 
u 
Not required 
Not available 
Risky to use it 
Did not know how to use it 
Lack of technical guidance 
Lack of trust in the 
Extension Agents 
More labor required 
No real benefit 
Expensivenes3 
94.4 
83.3 
100.0 
88.9 
100.0 
38.9 
66.7 
88.9 
100.0 
88.5 
38.5 
97.9 
90.6 
8U. U 
37.5 
L5.8 
64.6 
81.3 
89.5 
87.7 
98.2 
90.U 
86.8 
37.7 
1+9.1 
68.4 
84.2 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F PROB. 
x 
8 
Sr> 
O I 
ca 
o 
z 
o 
8 
J :d 
< ac 
e- o 
g 8 
BETWEEN GROUPS ]_ .1572 
WITHIN GROUPS 112 36.0494 
TOTAL 113 36.2066 
BETWEEN GROUPS 1 1.5023 
WITHIN GROUPS 112 49.4568 
TOTAL 113 50.9591 
BETWEEN GROUPS 1 3.3246 
WITHIN GROUPS 112 54.5077 
TOTAL 113 58.3324 
BETWEEN GROUPS 1 9.7812 
WITHIN GROUPS 112 323.9030 
TOTAL 113 333.6842 
.1572 
.3219 
1.5023 
.4416 
3.8246 
.4867 
9.7812 
2.3920 
.489 
3.402 
7.859“ 
3.382 
. 4860 
.0678 
.0060 
.0686 
S= Significance 
Table 120a 
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U niffpipl!?11?!6 ?f I^c®ntives for Adoption of Insecticides 
r-nt Levels of Contact with Agricultural Zxtention Agents 
TYPE INCENTIVES Low sedium high total 
= 4) (n = 32) (n=50; (n=86) 
tn 
«-t 4) 
<d > 
O 
-P 
c c 
-C 4} 
o o 
<U C H M 
aj 
c 
o 01 
a +-> <u 
O OJ > O 
•P -H p 
^ §s § u s c 
O M 
o 
a) 
«H 03 
al (U CJ > 
tH 
a 
o c 
G <U 
o a 
O G W M 
Increase in Crop yield 100.0 
Reduce Incidence of Crop failure 100.0 
Better quality of Products 100.0 
Early maturing Crops 100.0 
Not risky to use it 100.0 
Knowledge of Results 100.0 
Availability of Tech, guidance 100.0 
Government Support available 100.0 
Recommended by Extension Agents 100.0 
Better Price 100.0 
Availability of Credit 100.0 
Availability of Water 
Availability of Capital 
Availability of Inputs 
Inexpensiveness 
Want more Income 
Increase Labor efficiency 
75.0 
100.0 
1 00.0 
100.0 
100.0 
100.0 
96.9 
1 00.0 
62.5 
81 .3 
100.0 
100.0 
1 00.0 
96.9 
100.0 
100.0 
93.3 
62.5 
84.4 
93.8 
96.9 
100.0 
96.9 
96.0 
100.0 
26.0 
38.0 
98.0 
98.0 
94.0 
70.0 
94.0 
96.0 
36.0 
26.0 
98.0 
80.0 
68.0 
98.0 
44.0 
96.5 
100.0 
43.0 
57.0 
98.3 
98.3 
96.5 
81 .4 
96.5 
97.7 
89.5 
41.9 
93.0 
86.0 
80.2 
98.8 
66.3 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. SUM OF 
SQUARES 
MEAN 
SQUARE F RATIO F PROB. 
c 
n 
a 
v 
E-i 
o § 
3 S 
T3 O 
Cd CJ 
O 
c 
o 
u Cd 
r-t <U 
3) S- 
*J O 
o u 
e-> cn 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
BETWEEN 
WITHIN 
TOTAL 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
GROUPS 
2 
83 
85 
2 
33 
35 
2 
83 
85 
2 
83 
35 
5.4522 
11 .2515 
16.7037 
.7263 
17.2243 
17.9506 
1 .6772 
12.81 55 
14.4927 
181 .8189 
443.7741 
625.5930 
2.7261 20.110 
.1356 
3631 
2075 
1 .750 
.8386 5.431 
.1544 
90.9095 17.003 
5.3467 
.0000 
.1 801 
.0061 
.0000 
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Table 120b 
Structure of Disincentives for Adoption of Insecticides at Different levels of Contact 
TYPE DISINCENTIVES Low Medium High Total 
(n=65) (n-28) (n=2l) (n=ll4) 
_5 
< 
o 
Not required 90.8 82.1 95.2 89.5 
z 
s 
o 3 &• 
Not available 92.3 78.6 85.7 87.7 
Risky to use it 100.0 96.4 95.2 98.2 
•a 
Did not knov hov to use it 89.2 96.4 85.7 90.4 
ED
U
C.
 
CO
M
M
. Lack of technical guidance 86.2 82.1 95.2 86.8 
Lack of trust in the 
41.5 Extension Agents 53.6 4.8 37.7 
More labor required 49.2 53.6 42.9 49.1 
< 
a No real benefit 64.6 82.1 61.9 68.4 
X 
o 
z Expensiveness 81.5 92.9 81.0 84.2 
8 
w 
ANALYSIS OF VARIANCE 
TYPE SOURCES D.F. 
SUM OF 
SQUARES 
MEAN 
SQUARE F F PROB. 
z 
BETWEEN GROUPS 2 2.3040 1.1520 3.772S .0260 
s 
8 WITHIN GROUPS 111 33.9026 .3054 
£-> 
TOTAL 113 36.2066 
ED
U
C.
 
& 
CO
M
M
. between GROUPS 2 .7074 .3537 .781 .4603 
WITHIN GROUPS 111 50.2517 .4527 
TOTAL 113 50.9591 
BETWEEN GROUPS 2 1.2132 .6066 1.179 .3115 
O 
z WITHIN GROUPS 111 57.1192 .5146 
a 
u TOTAL 113 58.3324 
-J aj BETWEEN GROUPS 2 6.7946 3.3973 1.154 .3193 
C £E 
£- O 
g 8 WITHIN GROUPS 111 326.8896 2.9450 
TOTAL 113 333.6842 
S=Significance 
APPENDIX B 
ANOVA 
373 
ANOVA involves partitioning the total variation in an experiment 
according to the sources of variation in the experiment. ANOVA models 
are statistical models in which, generally, a quantitve dependent 
variable is influenced by qualitative independent variables acting 
within a linear relationship. The additive error term is usually assumed 
to have a normal distribution with an expected value of o and a 
constant variance. 
The analysis of variance argument proceeds in the following 
manner. We examine the variability between samples relative to the 
variability within samples. If the samples (when represented by their 
sample averages) are "spread out" relative to the spread of the 
observations within each sample. The hypothesis of equal population 
means is rejected since such an event is unlikely if the population 
means are identical. On the other hand, if the spread between sample 
averages is roughly the same as the spread of the observations within 
samples, then the hypothesis of equal population means is not rejected 
since this event is not unlikely if we are sampling from population with 
the same mean. The ANOVA table (5-19) is shown below. For the SST there 
Table 5-19 
ANOVA Table for Unbalanced Completely Randomized Design^ 
Source of 
Variation 
Degree of 
f reedom Mean Square F-ratio 
Between K-l MSTR 
mstr/mse 
Within N-K MSE 
Total N-l SST 
''"Adopted from Subhasc. Puri and Kenneth Mullen, Applied 
Statistics (Boston: G.K. Hall Si Co. 1980), p.162 
374 
are kn observation (Table 5-19), but since X must be first calculated, 
the degree of freedom are n-1. For the SSTR there are k values of 
to be considered, but since X must first be calculated, the degree of 
freedom are k-1. For SSE there are kn values of X^ to be considered, 
but we must first calculate k values of X^, giving n-k degree of freedom. 
A sum of squares divided by its degree of freedom is referred 
to as mean square. MSTR (SSTR/k-1) is called the treatment mean square, 
which estimates the within-sample variance and MSE (SSE/k(n-l)) is 
called the error mean squares, which estimate the within-sample variances. 
The F ratio is simply the ratio of the mean squares, it is this 
quantity that is referred to an appropriate percentage point of an F 
distribution with f^= k-1 and f2= N-K degree of freedom, Since the 
_ 2 
variance of X. is _ . To test the null hypothesis (Hq3!!^ " * * 
1 n i 
u^ at significance level x ) we reject Hq if F-ratio is greater than 
Different experimenters may wish to use different significance 
levels and apply different tests to the same data. A technique for 
reporting is the F probability value, by using standard significance 
levels (*=.05), if the calculated P*value is less than the significance 
level , we reject the null hypothesis Hq. 
Appendix Table ( 107a ) shows that the analysis of variance for 
adoption of improved seed at different level of access to market facili¬ 
ties. The F ratio (for Technical incentives 4.273, Educational and 
Communicationa 1 incentives 2.961 and for the total incentives score 
5.089) when compared to the tablauted values of F.05 with 2 and 117 
degree of freedom 2.69**we see the result is highly significant. The 
P value for the same variables is less than 05 (95^ confidence) so 
we reject the null hypothesis. This means access to market have 
differing effect (in all type of incentives) for adoption improved seeds, 
375 
differing effect (in all type of Incentives Technical, Economical, 
and Educational and Communicational ) for adoption of improved 
seeds, 
The P value is the smallest significance level at which the 
observed data would have caused rejection of the null hypothesis. 
**George 0. Wesolowsky, Multiple Regression and Analysis 
of Variance (New York : John Eiley & Sons, Inc, 1976), p. 282-2Sd 
APPENDIX C 
ADOPTION QUOTIENT 
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ADOPTION QUOTIENT (AQ) 
.§ Y. W. 
AQ= Jx 100, 
. , W. 
J=1 ,1 
i=t 
where t -t (e./p ) 
Y = P-..-1, J J_ 
N- number of practices the individual has the potential to adopt 
N 
£ = Summation over each of the N practices, of which 
j-l any one in the jth practice. 
W. = Weight to be given to a practice based on its 
difficulty of adoption determined from a list of 
differential weights of practices. 
summation over each year from t, to t . 
1 p 
/ .th, 
e. = extent of adoption of any particular (.j ) 
J 
"t h 
p. = Potential of any particular (j ) practice from 
e is calculated in that particular year. 
J 
time of investigation (year) 
.th , . 
time of the first introduction of j practice 
in a community (year) 
i - 
t -t„ 
APPENDIX D 
INTERVIEW SCHEDULE 
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Schedule No 
Date _ 
Nuif_ 
Locatloo 
Check _ 
Second lot 
3 
Personal lofor 
Tears 
Pert 
Whet is your age? 
Education ( .nclrcl. toe number Iodic.tin, toe OlehMt clue/ 
trade completed in school) 
aj Illiterate 0 
1 2 3 4 5 6 b) Pnsary 1 
C) Middle 7 
d) Blfh School 10 
e) Above High 
school 13 
12 
15 16 over 16 
?«ars of experience have you bad in farming? 
a) 
b) 
c) 
e) 
1) 
Lees than 5 year 
5-0 Years 
10-15 Years 
16-20 Years 
Over 20 Years 
4 Type of Pasilly 
Individual _ Joint Family _ 
5 Hoe earn —ten are tOere In Tour family llvlni at iwl 
tear, of HcPoollna 
Part II Socioeconomic Information 
S Do TOU have income from an off.farm too ’ _ 
no 
If "Yes", which source is larger'’ 
__ Farw> mcoam is larger 
_ Off - fare income is larger 
_____ Thev are about equal 
7 Pleaee tell me approximately ho. much your total monthly 
averafe Income 1.7   L... th,„ , ioo 
_ 1500- 1800 
_ 1601- 1900 
_ 11000- 11500 
_ Over 11500 
8 Vbat is the else of your fare? 
Total number of acres 
Number of scree cultivated _ 
Muaber of acres Irrigated  
Number of wells _ 
Any other sources for irrigation!specify) 
9. How did you acquire your fare land ? 
From the fablly land _ 
Village land  
Rent _ 
Inheritance  
Gift _ 
Other (specify ) ___________ 
10. If you want bore land for fanting purposes will you have 
a probleb of getting sore land*’ (excluded flnancal problem) 
_Yen _ No 
11.Do you sell your product 7 
If yes. Detail 
Time 
Last year 
This year 
Sspected price 
oext year 
SO9* 
Received Price 
fair_lo 
12. Bow difficult is It to find a Mrket? 
Very difficult _ Difficult _ 
13. If It is difficult or very difficult wtof it so? 
V. Difficult Difficult 
Finding Trapsportalon _ _ 
Road Condition 
10. lhere do you go if you oeed credit for purchasing farm input*’ 
Source Order of lnportance 
_ No where _ 
_ Agricultural Bank  
__Cobswrical Bank _ 
_ Relative  
_ Friend/ Neighbors _ 
_ Other (specify)  
20. that are your reason for getting credit? 
Reasons 
Degree of Importance 
High Medium Cow 
V. B lgfa Medium 
Cost of transportalon _ ______ _ 
14 Hoe many Miles Is your farm or your village from the following? 
_Market 
_Cooperative marketing organisation 
_Agricultural Store (seed fertiliser, equipment .) 
Bstenslon Office 
Agricultural implement workshop/ station. 
15. Bow difficult is to get water (sources other than wain) 
_ Very Difficult _ Difficult _ *asy 
16 la there any restriction prohibiting the use of water 
beyonde certain limit? y9m _DO 
17 How sufficient is the eater you receive for growing the crops ? 
_Sufficient _ Insufficient _Did not receive water 
18 Do you usually get water nt the time vou need 
_Usually in time _ Usually too early 
_UsualIs Late _ Always flooded 
Cash loan 
Fertiliser 
Improved seed 
Insecticide 
Farm tools 
Other 
21 If you did not get credit what are your reasons 
Reasons Degree of Importance 
High Medium Lo» 
Part III Adoption, Incentives and Disincentives 
and Their Valences 
72 Do you ano* about to. follo»ln» a*rleultural lonovatlona’ 
7 Not ..are Aware of It ».ar. of It 
cf it 
a. Improved Seed but do not 
snow much 
and know 
its use 
Improve d seed 
Fertilizers 
Insecticides / 
Fungicides 
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Do vou use anv one ol the following recommended agricultural 
practice* *> N 
a Improved seed 
b Fertilizers 
C. Insecticides, 
fungicides 
Please cell me what are vour reason* for using IMPROVED SEED 
and how important is each of these reason* 
Please t 
ana hryu 
Ml me wnai 
important it 
ire vour reason lor not 
each of these reasons'* 
us ink IMPnovc I ■ SLED 
Pea re. : ,m, r. mi 
le* 
Reason for 
Degree ol importance 
High Medium Lou 
Increase in crop yield 
Knowledge of results 
(Had seen neighbors doing it ) 
Better price 
Availability of credit 
Availability of water 
Availability of capital 
Availability of production input* 
Availability of technical guidance 
Inexpenslveness 
Want more income 
Reduce incidence of crop failure 
Increase labor efflcincy 
Better quality of product 
Early maturing crops 
Sot risky to use it 
Government support available 
Recommended by Extension Agents 
Any other reason (specify) 
Reason tor n- 1 u*i 
Did not want tf> use it 
Seeds of improved van 
were not good 
Irrigation facilities were 
not available on farm 
Did not nave enough Knowledge 
aoout ita use 
Improved need were not availabli 
Credit was not available* 
More labor required 
Uore pest problems 
Less (odder 
Mo real benefit 
Requires watching 
Lack of capital 
Lack of technical guidance 
Expensiveness 
Lack of trust in the extension 
agent* 
Lack of Knowledge of results 
Any other reason (specifvi 
Please tell me what are vour rations for uainc Fertilizer 
now important is eacn of these reasons’* 
Degree jt import a 
Rank Reason lo Hign Medium 
Increase in crop vie Id 
Knowledge of result* 
Better price 
Availability of -.-redit 
Avatlability of water 
Availability ol capital 
Aval labiiit\ il production 
Availaoi 11 r\ -1 tecnnica 1 
Inexpensiveness 
Want more income 
Rduce incidence of crop failure 
Increase labor efflcaicy 
Better quality of product 
Early maturing crops 
Not risky to use it 
Government support available 
Recomnended by extension agents 
Anv other reason (specify) 
Please tell me wni 
and how important 
re your reason for not using chemical FERTILIZER 
eacn of these retsons7 
Degree of importance 
High Medium Low Reason (or not using 
Did not want to use it 
Could nave burned the crop 
Spoil the soli 
No irrigation facilities 
available on farm 
Credit was not available 
Mo real benefit 
Seeds of improved varieties 
were not available 
Lack of tecnmcal guidance 
Lack of trust in the extension 
Anv other reason 'Specify) 
28 Please tell me what are vour reasons for using INSECTICIDES 
a/id how important is each of these reasons7 
Availability of water 
Availability of capital 
Availability of production inputs 
Availability of technical guidance 
Inexpeneiveness 
Want more income 
Reduce incidence of crop failure 
Increase labor efficency 
Better quality of product 
Early matunag crops 
Not risky to use It 
Government support available 
Recomended by Extension Agents 
Any other reason (specify) 
29 Please tell me what vour reason are for not using INSECTICIDES 
ortance and how important is each of these reasons7 
Degree of importance 
Reason lor using 
Increase in crop vield 
Knowledge of results 
Better price 
Availability of credit 
Reason for not using 
Not required 
Not available 
Risky to use it 
Did not koow now to use it 
More labor required 
No real oeoefit 
Expensiveness 
Lack of technical guidance 
Lack of trust in the Extension 
Anv other reason specify 
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Part VI Convnunicat ion Information 
30 What are tne sources from which vou generally receive tn** 
information about improved agricultural practices ana wnich 
influenced vou to adopt them’ (Rank them in order ol priori tvi 
Neighbor and friends 
Extension Agent 
_Agricultural Research station 
_Radio or T.V 
Demonstration 
_Training meeting 
_Dealers 
Magazine Journal. News paper. Ag. sews letter 
Others 'specify) 
JS Ho. mini vimt. Hid » »v to «our l.™-nou.. 
lUH: ho.0( 
Last year _ 
This vear 
16 ll the Extension agent did not visit vou dio mu reou 
ms visit* 1 2 3 4 * *’ 
Last vear Yes_ so_ 
This vear Yea so_ 
If he did not visit you wnat do vou tninx his reason’ 
busy 
Lack of knowledge 
_Prefer to work in the office 
He does not have transportation 
Others (specify* _ 
31 Did vou or anv one in vour family visit anv of tne following 
Diaces last vear’ 
ves No 
1 Experiment station _ _ 
2 Extension Office 
3 Credit Cooperative 
A Bank 
32 Did vou or anv one in your family write a letter to ask a question 
or to get information from these service agencies last vear’ 
1 Experiment station 
2 Extension Office _ 
3 Credit Cooperative _ 
4 Bank _ 
33 Do you know the Extension agent assigned to vour area7 
Yes No 
34 How often do you contact the Extension Agent assigned to vour area7 
_Not at all 
_A few times 
_Frequently 
_Manv times 
38 If vou did not visit tne Extension 
reasons7 
Rank Reason_ 
_ Lack of er.penence 
____ Lack of knowledge 
___ Low level of education 
_ Never been available 
_ I can t trust mm 
_ No real benefit 
_ Others (specify) 
agent a office what «*r» tne 
Degree importance 
Hign Medium cow 
J9 How dependable do vou feel the information is tnat vou receive 
from the Extension Agents7 
Not at all dependable 
_______Somewnat dependable 
_Fairli dependable 
_ Verv- dependable 
10 Have vou seen anv demonstrations conducted h\ vour Extension 
Agents or anv other agent on tne following agricultural 
practices ’ _ves no 
If yes now manv demonstration' did you see during last yesr7 
a. Use of improved seeds _ 
b Use of fertilizers  
c. Use of insecticide/ fungicides _ 
41. Hoe statisfled were you with the prsctlcee demonstrated in 
thoee plots’ Not at all Some Much v Much 
a. Improved seeds 
b Fertilizers _ 
c. Insecticides/ 
Fungicides _ 
42 If you did not visit any demonstration plots wnat where the 
reaeons you did not visit the plots? 
_ Not aesre of it 
 Demonstration plot was too far 
_Did not feel neceeeity 
No time 
_ Do not rely on or trust Extension Agent 
______ Anv other resson (Specify) 
43 To what extent do you think vour family members would support 
you in adopting tne following agricultural innovations’ 
Not at all Some Mucn V.Much 
a Improved seeds -= - - - 
b Fertilizers _ _ _ __^__ 
b Insecticides _ _____ _ _ 
44 To wnet extent do you think your family members would oppose 
you in adopt log the following agricultural innovations7 
Not at all Some Much V Much 
a Improved seeda _____ _ _ _ 
p Fertilizers _ _ _ _ 
c Insecticides _ _ _ . 
45 To wnat extent or now much Government support do vou receive 
in adopting tne following agricultural innovations’ 
In your opinon. to what extent are you oeing neiped ov tne 
following agencies in adopting agricultural innovations’ 
Not at all Some Mucn i Mucn 
a Ag Extension agencies 
b. Ag Bank 
c Ministry of Education 
d Ministry of Information _ 
e Other (specify) 
47 If you and other farmers were to bring more area to adopt tne 
recommended agricultural practices wnat new ronditions 
and facilities would be most important* 
Degree of importance 
Condition H lgn Meaium uo* 
_____ More credit 
__ Better input supply 
_ Better produce prices 
_ More market facilities 
_____ Cheaper inputs 
____ Reliable technical help 
_ More use of radio 
_ More use of newspapers 
_ More field demonstrations 
_ More meetings seminars 
_ Prompt resesren attention 
_ Extension Agents 1 raining 
_ Farmers training 
Youth programs 
Organization of farmers 
_ Other _ _ _ _ 
48 In vour opinion what are rhe major problems orwventing vou 
from adootinc tne new agricultural oractices’ 
Major Proolems Degree or import an w 
Hig Medium a Improved seeds 
b Fertilizers 
c Insecticides 
I
 
49. What do you think could be done to alleviate these problems? 
50. Do you have some suggestions so that you can be helped more 
effectively? (Record general comments, if any.) 

